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DRUG ADDICTION AS A PUBLIC 


VET! 
Merril! 


HEALTH PROBLEM 


By Dr. LAWRENCE KOLB 


SURGEON GENERAL, I 


ASSISTANT 


DruGe addiction is an engaging subject 
e United States 
erywhere. Some 
ittention to it than we do, but all of them 
It is a public 


and problem 


ti 


a 
countries pay less 
ive more or less of it. 
ealth problem whose public health fea- 
tures have been obscured to some extent 
the 


purposes. 


laws designed to restrict use of 
to The 
peration of these laws has in turn intro- 
luced other public health features having 
do with the proper handling of persons 


arcoties medical 


vho, in search of their favorite drug, are 
mpelled to violate some law. 

In a broad sense any drug that is regu- 
ily taken to produce unusual mental 
‘actions rather than for a specific medi- 
al need is an addicting drug. There are 
such stimulating, 
some depressing and all harmful when 
The un- 


nan drugs—some 
sed for non-medical purposes. 
sual reactions that these drugs produce 
ire in the main pleasurable. By increas- 

¢ physical and mental perception the 
simulating drugs bring the addict into 


intimate contact with the environ- 


ent and give him an increased sense of 
ower. By decreasing physical percep- 

or the acuity of certain mental proc- 
esses the depressing drugs enable the 
uldict to escape from innate difficulties 
features or situations 


The power to stimu- 


and disagreeable 


the environment. 


NI 
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a drug 
he 
distortion of function or sensation 
Strychnine 
but it 
of addiction 


late is not alone sufficient to make 


attractive to addicts: there must 


some 


is powerful stimulant 


has never been used for purposes 
Cocaine, on the other hand, 
that the 


is the hest 


brings in an indefinite element 
addict it 
example of a stimulating addicting drug 


is looking for, and 


The depressive drugs act by producing 


both 


can- 


and physical sedation o1 
of 


indica 


mental 
Some the depressants, notably 


nabis (marihuana), introduce an 
element of intoxication that is especially 
at 
sedative 


be 


This is the reaction 


attractive to addicts, but may be, least 


The 


drugs. especially the hy pnot 1s, 


temporarily, terrifying. 
may 
merely stupefying 
that 
seek, and with them 


many mentally distressed people 


is a mild gesture 


it 


towards complete oblivion in suicide 
The stimulating drugs are more harmfu 

but the sedative drugs are more danger- 
more attractive and 
Artificial 


becomes unpleas 


OUS, because they are 
more likely to cause addiction 
stimulation eventually 
ant, but sedation is always pleasant; it is 
to a universal human urge for 
peace and calm. We find, therefore, that 
the addict, 
jumpy and apprehensive from increasing 
of 


changes over to opium when a 


an answer 


becoming nervous, 


cocaine 


cocaine, almost invariably 


doses 


prepara 
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He then 
only 


tion of this drug is available. 
cocaine or takes it 
sporadically. Addiction to all drugs, in- 
cluding alcohol, has a natural tendency to 


discontinues 


gravitate toward some form of opium 


addiction. In an environment where 
different addicting drugs are equally ac- 
cessible, many drunkards, marihuana 
addicts and cocaine addicts become opium 
Opium addiction is more at- 
spread than 


[t is there- 


addicts. 
tractive and 
addiction to any other drug. 
fore more to be feared; and opium in its 


more easily 


various forms is the drug that physicians 


and institutional, law-enforcement and 
health authorities usually have in mind 
when they speak of drug addiction. 

Any 
pain-relieving properties will bring about 


physical addiction in any individual who 


preparation of opium that has 


takes it day after day. The time neces- 
sary to produce addiction depends upon 
the size and frequency of the dose and the 
method of administration. Smoking and 
eating opium are less dangerous forms 
of indulgence than the hypodermic or in- 
travenous injection of morphine, heroin, 
dilaudid and other concentrated forms of 
the drug. 

There are two reasons for the danger- 
ous and seductive qualities of opium. 
First, it produces a sense of peace, calm 
and contentment without intoxication. 
Second, by its continued use the patient 
becomes tolerant to large doses, as well 
as dependent upon them for the main- 
tenance of normal body functions and 
personal comfort. <A certain degree of 
tolerance may be built up to increasing 
doses of many drugs, but opium is the 
only drug that produces dependence. <A 
habitual user of morphine, the most im- 
portant opium derivative, can in nine 
months build up tolerance from two quar- 
ter-grain doses per day to sixty grains 
per day, an amount sufficient to kill about 
fifteen unaddicted adults; but instead of 
being killed or seriously harmed by this 
large dose, the addict suffers intensely if 
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he does not get it and may eve: 
collapse if the drug is abruptly 
from him. He becomes enslaved 
addiction, and it is this slavery 

Both the stable ; 
victims 


so much feared. 


unstable may become its 


physical slavery is the most spect 


thing about opium addiction, but it is nos 


the most important thing with wh 
chronic relapsing addict has to conte: 
In a country like the United States, wher 
opium can not be legally secured or pr 
scribed except for medicinal purposes, t 
chronie addict is practically always ; 
unstable individual, who is attracte 
the drug by its soothing effect on his 
and his emotions. 

The continued use of morphine b 
about a certain amount of physica 
pletion ; and this is especially marked 
there is also regular or sporadic use 
cocaine or some other narcotic. The 
terioration in character produced 
individual by addiction results from s 
eral causes, such as the secrecy 
habit, the practice of evading issues 
blotting them out with a narcotic instea 
of facing them openly, the parasitir 
that so many addicts 
live, the inevitable conflicts with the 


are compe 
the undesirable social contacts that 

must make in order to keep up the ha! 
the fact that so many of them must s] 

all their earnings to buy narcotics at 
orbitant prices in the illegitimate mark 
and the physical 
alternating lethargy 
mental distress, due to too much narecot 
one day and too little the next to mi 


harm resulting 


and physical 


tain physical and mental comfort. D 
addiction is, therefore, a serious p 
health problem, as it undermines m¢ 
and physical health, forces users ot 
cotics into crime in order to keep up t 
habit which, for the time being, is 
to them, requires control measures to } 
vent spread, and imposes a burden 
the people as a result of criminal 
other anti-social acts of addicts. 
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rHE UNITED STATES PUBLIC 


PREVALENCE OF ADDICTION 


is so strongly 


habit ; 
ved by society that an effort is always 


The drug disap- 


made to conceal it; and for this reason 

has never been possible to secure an 

‘urate census of the number of addicts 
in the United States. The Public Health 
Service made a careful the 
1924 and coneluded that in 
there were between 110,000 


and 150,000 addicts to various forms of 


survey of 
situation in 


this country 


opium. Estimates made by the Bureau 


of Nareoties of the Treasury Department 


ndicate that the number has decreased 


that time, but marihuana addiction 


1 


has lately come into the picture and is 


now being given serious attention by 


authorities and law enforcement 
[t was not until the latter part of the 


past century that the public conscience 


became aroused to the evils of drug ad- 


tion. Opiates were widely used by 
physicians for conditions for which they 

not now prescribed, and until 1914 
narcotics could be legally bought prace- 

uly anywhere without a prescription. 
the 
higher 
tum used for 
ported 
isual to 


a result, incidence of addiction 

than it is 
smoking legally 
as late as 1909, and it is not 
find an addict 
‘ted smoking in a legitimate opium 
in order to find out first-hand what 


$s much to-day. 


was 


to-day who 


HEALTH 


PROBLEM 


SERVICE HOSPITAL, LEXINGTON 


the effects iT ioht be advent 
of nareotic regulations, addiction among 


women Was more prevalent than among 


The ratio from 1900 to 1915, when 


preparations containing opiates could be 


men. 


legally bought without a physician’s pre- 
scription, Was about two women to one 
It is now at least fom to one 


hall. men 


woman. Women, leading a more secluded 
and sedentary life and having fewer so- 
clal outlets than unwittingly ad 
cicted 


real or 


men, 
self-medication for 
ills, the 
But 


themselves by 


imaginary latter often 


based on introspection women are 
less 


Asa 


women 


more law-abiding and they get into 


tempting environments than men 
factors. addicted 


result of these 


were cured in great numbers and non 
addicted 
after the 


the men continued in spite of the law to 


women avoided illegal contacts 


passage of nareotic laws, while 


satisfy their cravings and mpuises to 
dissipation 

Addicts may be divided into nervously 
normal and nervously abnormal, or un- 
The former were once 


The ab 


normal individual gets unusual sensations 


stable individuals 
quite common, but are now rare 
and pleasure from narcotics, especially 
opiates. He is normally in an emotional 
turmoil, with strivings and impulses that 
Morphine or 


from 


he does not understand. 


brings sureease these emo 


heroin 
tional conflicts and disturbances for the 
time being and makes the afflicted indi 
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vidual feel like a normal person. Be- addicted. He does not understan 
coming addicted and finding that the and rationalizes the continued use 
remedy was only temporary and illusive, drug as necessary for his physica 
he seeks cure, but relapses again because ease when, as a matter of fact, hy 
his emotional difficulties have not been it for the mental condition which 
corrected or properly interpreted to him. never cure. Another large gro 
He does not understand why, but he goes mildly unstable psychopathic in 
back again to narcotics because he re- uals, who might otherwise be 
members the relief that they gave him take the drug for the same reaso) 
previously. thereby ruin their lives. 

The emotionally unstable individual The opium habit is always harmfy 
who is so susceptible to addiction has but it is consistent with reasonable healt 
impulses and strivings abnormal in kind — and efficiency, and in the past mam 
or degree; he is reaching out for some- ful and even prominent people have 
thing that he does not understand and afflicted with it. Some chronie drunkards 
can not attain. Asa result he feels rest- have accidentally lifted themselves out 
less, discontented and inferior, Mor- the gutter by substituting the opiun 
phine, by narcotizing certain functions, the aleohol habit. The shift for then 
gives him a sense of ease, contentment was from a greater to a lesser evil, 
and confidence. The contrast with his Tolerance to and the physical ce 
former self is so great that it is inter- dence upon opium together form o 
preted as pleasure. The subject for- the most interesting and baffling p 
merly was afraid to attack his problems. lems in medicine. The fundam« 
He now knows that he could solve them, mechanism by which the body cells | 
but the new-found ease and calm are so tect themselves from enormous dos‘ 
satisfactory that he feels there is no nee- this drug, in such a way that whe 
essity to do anything about them. The bathed in it their functions may be 
solution is, however, only temporary. so disturbed as to cause death, is 
As the effect of the morphine wears off, understood. There have — been 
he drops as far below his normal emo- theories to explain this phenomeno 
tional plane as the drug bueved him tolerance and dependence, but non 
above it, and he must repeat and increase adequate and all the treatments bas 
the doses in order to recapture the pleas- upon them have been failures. The 
ing sensation that he had previously ex- lowing are important among the the 
perienced. Thus he becomes a chronic re- that have been advanced: That the 
lapser, and more than likely a parasite on — stinence symptoms are due to a toxe 
his friends. He also often becomesa petty that there is a rearrangement of 
thief because, while physically addicted, water molecule within the cell that 
satisfaction of the physical craving has _ tects it from morphine and causes a 
become the most important thing in life turbance when the drug is withdra 
for him. that the lipoids of nervous tissue aré 

The addict most to be pitied is the solved by morphine, making the ne 
neurotic who has acquired physical ad- more sensitive to stimuli; that morp 
diction through having been given mor- causes the development of immune bor 


phine for some chronie condition that is that protect the eells during addict 


not completely curable but which does and poison them when the drug is Vv 
not call for continued use of the drug. drawn; that the withdrawal sympt 


More important, he becomes mentally are a condition of anaphylactic s 
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SECTION OF THE 
SOLARIUM AND WALKWAY FOR TUBERCULAR 
ABOVE UPPER 

















produced by the union of an antigen 
and anti-bodies which, in the absence of 
morphine, unite and produce shock ; that 
the drug normally combines with a sensi- 
tive cell receptor, producing euphoria, 
but stimulating the formation of addi- 
tional receptors that, in the absence of 
morphine, are combined with by a stimu- 
lating hormone, with consequent over- 
stimulation and the withdrawal symp- 
oms that there is disturbance in the 
water balance during addiction and with- 
drawal ; and other less important theories. 
In addition to the treatments based upon 
these theories, there have been numerous 
empirical treatments for whieh much has 
been claimed. It is unlikely, however, 
that any specific treatment for the with- 
lrawal symptoms or morphine addiction 
will be discovered until the mechanism 

physical addiction is adequately ex- 
plained. 

The preventive measures for the con- 

| of addiction consist largely of laws 
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THE HOSPITAL 





















rHE RIGHT 





restrict the 


and regulations designed te 
use of narcotics to medicinal and scien 
tific purposes. These laws are adequate 
and effective in so far as repressive mea 
sures are concerned. They have resulted 
in protecting people from addiction and 
in causing numbers of addicts to seek 
eure: but they are not the complete ali- 
swer to the problem. Physicians are now 
very careful in prescribing narcotics ; but 
they sometimes necessarily or unwittingly 
introduce unstable people to morphine, 
who thereafter seek the drug in spite of 
warnings. In order to reduce the danger 
of prescribing the nareotic drugs, the 
American Medical Association has pub 
lished a series of papers on ‘*The Indis 
pensable Use of Nareoties,’’ which are 
designed to orient physicians so that they 
limit the use of these drugs as far as pos 
sible. For the same purpose the United 
States Public Health Service is cooperat- 
ing with other groups in a study to de- 


termine the amount of morphine or ¢o- 
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THE TATLOR SHOP 


ALL CLOTHING USED BY 1 »AT N , INCLUDING GOING-OUT SI 


deine sufficient to control cough. These and sale of narcotics in legitimate trade 
studies mdicate that codeine, which is — but it made no provision for the medicina 
less addicting than morphine, controls treatment of addicts who violated 
cough as much as drugs may be expected law. Thousands of these were at fi 
to control it and that much smaller doses sent to prison, where their real need 
than were formerly used give good re- were neglected. They were treated t] 
sults. Many tuberculous patients have as prisoners deserving punishment rathe 
been addicted to morphine through hay than as patients who needed treatmen 
ing it preseribed for cough, and studies As a rule, they easily recovered ft 
at the Lexington hospital show that these their physieal addiction, but their emo 
patients, if not in an advanced stage of — tional attitude toward the situation 


; 


the disease, gain weight and do much bet made worse by the sense of injustice t! 





ter generally when morphine is. with had been done them and by the gen 
drawn harshness and barrenness of the pris 


The treatment of drug addicts has be environment. The result was. too oft 


come a serious public health matter, and prompt relapse on discharge, wit! 


it is complicated by the enforcement of vicious circle of other violations 
laws necessary to control the distribution prison confinements that continued 
of narcotics, The most important of these ruin started by narcotics 

laws, the Harrison Narcotic Act, has been The injustice and futility of 
effective in controlling the manufacture method of handling addicts became n 
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re apparent, and in 1929 the seri 
rect 


by 


in the original law was cor 
the passage of an act establish 
now known 
Health 
of hospitals 
at Lexington, Kentucky, and the 


Fort Worth, Texas. The 


if these institutions is to study and 


nareotie farms, 


Public 


as 
States 


(ine 


service 


tals these IS 


il pur 


ad 
TO 


inate information about drug 
m and to rehabilitate and teach 
f-supporting and self-reliant addicts 
A convicted 


addict offender may now be sent 


are admitted to them 
ne of these hospitals instead of to 
but, still, 


is empowered to place such offend 


more important the 
m probation, a condition of the pro 
tion being that they enter one of these 
ror 
By 


from the stiema of 


and until 
the addict 


a penitentiary 


treatment 
this 


tals sta\ 


measure 


is 


PUB 
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O97 


sentence and 1s given treatment under a 


form of which 1 eC 
These | 


ized to treat vo 


mild restraint, usually 


ospitals author 


Thi 
vddict 


needs are ALSO 
untary 
the 


able to 


patients 5 18 


important, because 
fin 
Sanitariums 
‘ept 


a shi 


average IS 


not ancia secure tre 


atment 


in and the general hospital 


that 


them by 


Ss 


ac such patients 


rt perio | oft treatn 


as a rule, leaves them worse than 


They 


were before they entered. Often repeated 


fruitless treatments, with immediate 


re 


lapse, are more harmtu tO the 


well-being of addicts than no 


atall. Sueces 
important procedures 


cal 


mental 


need 


tive 
The 


vieted addict 


nareotie he ta 


as 


a prisone! 


The hospita Ss 


as a patiel 


ESTING EMOTIONAL RESPONSE OF SUBJE¢ 


MAI 


ON CONDITIONS AND UNDER THI INFI 


PO! rut CHOLOGK LABOR 


ATOR 
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the treatment problem is based on the 


assumption that, while physical addic- 


tion is a very important thing that must 
be cured, the psychological angles of the 
case are much more important, and on the 
belief that if the patient is to achieve 
permanent cure he must be relieved of 
his emotional difficulties or taught to 
adjust to them without resort to narcotics. 
The aim is to give the patient a new out- 
look on life and to build up a new set of 
habit patterns so that he can resist the 
impact of former associations and temp- 
tation when it is not possible to avoid 
them. The first step in the mental read- 
justment of the patient is the treatment 
of the physical withdrawal symptoms. 
By neglect or an unsympathetic approach 
during this phase of the treatment, men- 
tal scars may be made that are difficult 
to remove. The withdrawal period is a 
difficult one for the patient. If his habit 
is strong, he suffers intensely, and if not 
properly treated he may collapse and die. 
Restlessness, tremors, muscular twiteh- 
ings, insomnia, nausea, vomiting, pains 
and feelings of weakness, nervousness and 
insecurity cause many to fear death. An 
added mental depression leads others to 
attempt suicide. These symptoms should 
not be made light of and ignored. Ad- 
dicts under treatment practically always 
ask for morphine, and practically always 
safely get over the withdrawal period 
regardless of whether or not they are 
given morphine or any other kind of 
treatment. For this reason they are 
thought by some to simulate the symp- 
toms or grossly exaggerate them. That 
the symptoms are real is shown by the 
fact that morphine addicted animals, 
especially monkeys and dogs, suffer with 
them. The author injected increasing 
doses of morphine into a number of mon- 
keys twice daily for nine months, and 
then abruptly discontinued it. One ani- 
mal died, several others developed serious 
symptoms of collapse, but recovered, and 


all of them showed unmistakable si 
physical depression and suffering 

Unfortunately, some addicts hay 
killed by unscientific treatment 
negleet and indifference, based o 
conception that addicts are crimina 
should be allowed to suffer. It has 
been regarded as a sort of sin to 
morphine to an addict in withdray 
and the author knows of several inst: 
in which addicts died as a result of { 
ment based on this falsely pious attit 

At the narcotic hospitals all types 
specific withdrawal treatments have by 
discarded as harmful or useless 
effort is made to gain the confide: 
the patient by approaching his prob 
with a sympathetic attitude. The 
phine is then rapidly withdrawn 
supportive measures are employed 
are designed to reduce the severity ot tl 
symptoms and avoid collapse. By 
methods the worst of the withdraw 
symptoms are relieved in from ten day 
to two weeks, and a start has been mac 
on the psychological readjustment. Tin 
is an important element in treatment 
Some, mostly accidental medical add 
have been permanently cured in a 
weeks; but cure of the unstable patient 
in such a short time is not to be expected 
Work done in the research laboratory 
Lexington shows that some of the physic 
functions, disordered by the long 
tinued use of morphine, do not retw 
normal for months after the drug 
been discontinued. During this per 
the patient is naturally more suscept 
to relapse for physical reasons. 

Time is more important for the sue 
ful treatment of the mental habit 
for that of the physical addiction. 
addict, even if he has sufficient narcot 
becomes uncomfortable several tim: 
day when the last dose wears down. 
another dose is not available, he sufi 
acute distress in about eighteen ho 
Over a period of vears he relieves s 
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ort or distress thousands of times 
tions of morphine. During this 
eriod he enjoys the drug in pleas- 
associations with friends and by 
it to get the effect that 
lescribe by the statement ‘‘ It makes 
uibles roll off my mind By thus 
ng up a strong association between 


many of 


? 


drawa ire and pain and the taking of a 
STances 
ft treat 
ttitud 


"pes 


tic he becomes conditioned to taking 
response to most any situation that 


arise. It may be because of some 


physical discomfort or because he 


friend or feels so happy over 
being eured. By being compelled for 


months to adjust to all situations without 


neetS a 


coties he becomes unconditioned, so 
» is able to give at least intelligent 
resistance to nareotic suggestions. In 
addition to this unconditioning, and as a 

substitute for old habits, new habits must 

be built up ; and for this reason the addict 

under treatment should be kept busy in 

me useful way during all his waking 

made 
Tim 


ment 


rs. At the narcotic hospitals this is 
» through the means of work on the 


farm and in shops and by reading and 
Some patients are benefited 
that is de- 


recreation 
by intensive psychotherapy 
signed to give them a better understand- 
ng of themselves and their weaknesses, 
least a mini- 


all of them receive at 


im amount of psychotherapy. By these 
means new habit patterns are built up, a 
new outlook on life is formed, the patient 
s made better to understand himself, and 
oes out prepared to face and fight his 
blems rather than to evade them by 
use of narcotics. It is important, too, 

he should leave without resentment, 
ing that he has not been punished 
ecessarily, but that an effort has been 
ie to do something for him. The effort 
The strength of the habit 
the human material from which ad- 


fails, 


Ss are recruited makes this inevitable, 
permanent cure has been achieved in 


rege proportion of cases. The impor- 
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PROBLEM 


OUTSIDE THE METABOLISM CHAMBER 
rut PHYSICIAN . ELEPHONING 4 ! 
WHILE Of 

WINDOW 

BER IN WHICT 

FOUR HO 

rAKES IN 

SPIRATIO 


SURED 


tance of resentment as a barnmer to cure 


is shown by prisoners who. complaming 
of the 


four years, promptly 


injustice of their confinement for 


relapse on being 
discharged and then return as voluntary 
patients and cooperate in the treatment 


Addiction to 


have the same psychological Implications 


marihuana and cocaint 
in so far as etiology is concerned as addic 
Addiction to these drugs 


lead To 


tion to opium 
is much more likely to positive 
stimulation al 
bizarre Addiction 
them is, therefore, more of a police prob 
The lat 
crimes, 
The 


treatment of addiction to the other drugs 


acts, based on 


criminal! 
mental reactions 
lem than is addiction to opium 


ter brings about only negative 


motivated by physical necessity 
is, however, the same as the treatment of 
addiction to opium, minus the necessity 
for special attention to physical depen 


dence 
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Everything possible in the way of nar- 
eotic regulation is being done to prevent 
people from becoming addicts, and much 
is being done towards improving the lot 
of addicts themselves, but much more 
needs to be done. It is important that 
the public be informed as to the exact 
importance of drug addiction in its rela- 
tion to other things, so that the addict 
may be regarded not necessarily as a 
criminal, but as a sick person, who needs 
more attention from the physician and 
less from the police. Drug addiction 
should be treated as one phase of a gen- 
eral program for improving the mental 
and physical health of the people. More 
treatment facilities are needed, especially 
for women. It is a reflection on our 
society and our government that some 
addicts, unable to get treatment else- 
where, ask to be sent to prison for a cure. 
When the addict leaves the hospital or 
prison, he should be given an equal chance 
with others to secure work, as enforced 


idleness and unfounded suspic 
rected toward him are among th 
potent causes for relapse. 

A long-time research into the 
mental nature of opium addiction 
sirable. A start has been made on this 
the laboratory of the Public Heal 
Service hospital at Lexington, 
metabolic, biochemical, electroencey 
graphic, psychological and other s 
are being carried on. There is als 
progress a research designed to di 
a drug that has the pain-relieving p 
ties of morphine, minus its add 
qualities. This investigation is being co 
ducted by the Public Health Sery 
cooperation with the Committee on D: 
Addiction of the National Research Cow 
cil and other agencies. The goal of thes 
various measures is to prevent and to 


addiction, just as the goal of other 


? 
} 
| 
‘ 


health activities is to prevent and 
other physical and mental ills that beset 
mankind. 
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WHITE MAN AND Natives BeGIn ASCENT 


By JOHN A. GRISWOLD, JR. 


ESEARCH ASSISTANT, MUSI M OF COMPARATIVI OOLM 


MEER } LSIATI 


KINABALU in British North Borneo miles out to sea The mountain itself 
highest mountain in Malaysia, its consists of a system of ridges, the exact 


test peak, Low’s by hame, reaching relationships ot which have never! been 


ht of 13,455 feet There is no worked out Therefore, it is hard to say 


Ili 
physical feature in the whole of exactly when one really starts climbing 


Borneo that is so striking or so the granite mountain which is inaecess 


nspiring, both to whites and natives ible on all but the north side 


To the zoologist, especially the The mountain was first climbed by 
ologist, it is of the greatest interest Hugh Low in 1851 and since then by 
abalu stands twenty-five miles from many visitors. The majority of these 
travelers were naturalists, and to the 
eredit of one of them. John Whitehead. 


J. Coolidge, Jr. of the Harvard Museum are over sixty new species of birds be 


vast, and ean be seen a hundred 


ooperative ¢ xpedition organized by 


irative Zoology made documented col- sides many mammals. It was for this 
primate material, behavior studies on r 


t 


reason and its accessibility that it was 


decided | should collect there 


rimates (especially the gibbon), and gen 
ical collections in the mountains of 


Siam and in British North Borneo. On my arrival in Jesselton 


MOUNT KINABALU 
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THE AUTHOR’S ROUTE TO BORNEO 





paid a call on the Resident, Mr. Evans, 
who, already having been notified of my 
intentions, had engaged a cook for me. 


It was mainly through his assistance 
that my trip was made possible and the 
burden of the journey made easier. He 
gave me valuable information, engaged 
the services of an interpreter and ar- 
ranged porters for the first day of the 
five-day trip inland, in addition to pro- 
curing the native basket 
that is ideal for carrying one’s supplies. 


**bonguns,’’ 


Mr. Evans also introduced me to George 
Moffatt, head of the Government Audit 
Office, who was of the greatest help to me 
It was he 
the extra 


while | was on the mountain. 


who forwarded my mail and 
supplies I needed by a system of weekly 
mail runners. 

The week I spent in Jesselton was a 


hectic one, what with sorting equipment, 


DUSUN 
BONGUN ON HIS 


PORTER 


WITH A BACK, AND CHINESE 


SKINNER SHIM TIAM FOOK JUST BEYOND HIM, 


purchasing food, blankets and ot! 
essary articles, as well as inter 
prospective camp coolies and a 
help me with the skinning. 

My final retinue was as follows: \ 
hamed Ali, interpreter; Andu Maja) 
cook ; Magunjang, camp coolie; and Shi 
Shim Tiam Fo 
had never skinned a bird in his life a 


Tiam Fook, skinner. 
only one monkey that I shot to try | 
out. He was so conscientious and 
so well that I decided to take him on 
subsequently became an excellent skinn 
and proved the wisdom of my judgm 
He was a thoroughly nice chap, har 
working, polite and with a good di 
authority over the natives. 

I had decided to make our first col 
ing camp at Lumu Lumu at an altit 
of 5.500 feet. 
point 


is the next to 


the 


which 
stopping before sum 
reached. 

The morning of May 31st was set 
The day before I ha 
arranged for two buses to call for 
House at 6 A. } 


Talibong, wh 


our departure. 

the Government Rest 
At 9:30 we arrived at 
[I was met by the local chief, thirty 
porters and a Government policema 

After an half 

scramble by the porters for the lightest 


hour and a of gel 


and most convenient loads to earry) 
then a search for bark to make carry! 
straps and to tie the loads, we finally 
started. 

I had learned from previous ex] 
ence that the quickest and most effi 
system is to make up the loads yours 
so that they all weigh approximate! 
then let the 
amongst themselves what each is to 


same, and porters cad 
It then becomes only a question ot 
ing a weather eve open to see tha 
body lightens his load by hiding a 
or tin behind a tree, to be disco. 
when you are all ready to start, be 
there will follow a heated argument 
you try to add it to the load of o 


the porters 
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MAP OF THE EAST INDIES 


SHOWING MOUNT KINABALI AND ROUTE FOLLOWED 











DETAIL MAP OF MOUNT KINABALU, 
HOW ROUTES TAKEN BY THE AUTHOR. INGOING ROUTE; 
MODIFIED FROM F.M. UR N 149 1932 
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THE LARGE GOVERNMENT RESTHOUSE AT BUNDUTUAN 





BUNDUTUAN VILLAGE AS SEEN FROM THE RESTHOUSE 





UP MOUNT 


( sing the Tuaran River, we left the 
for a narrow trail along its left 
through cultivated land and bam- 
hoo groves. Fifteen minutes later we 
stopped to let the stragglers catch up 
and the men adjust their loads. Since 
this was also the last place the porters 
eould obtain water before reaching our 


road 


bank 


destination, many of them cut sections 
of bamboo which they filled with water 
and strapped them to their loads. It 
was an hour before the last porter caught 


up with us, his load falling apart. Some 


MOUNT KINABALU 


of t] e more experienced earriers set about 
while the 
jeered at the poor fellow. 


adjusting his burden, others 
At last we got started and made good 
rress for about two hours. when again 
were further delayed by the 


This time, how- 


same 
n’s lagging behind. 

the cause was much more serious 
und that only recently he had re- 
red from an attack of beriberi, and 


he had 


iently for such strenuous work 


his strength 
He 


rgered along the trail at a very slow 


not regained 


and whenever he came to a log 


FROM 3.300 FEET, 


KINABALU 405 


across the path it was all he could do to 
step over it, his skinny legs quivering 
like a branch that is caught in a rushing 
stream. I lightened his load considerably, 
but then 


that I finally had my camp coolie carry 


even he seemed exhausted 


SU 


his load 
At 


small 


halts beside a 
**Minnie,’’ 
that I had brought from Siam, surprised 
She 


one of our many 


river my pet monkey 
me by voluntarily going swimming 
would jump from the four-foot bank into 


the deep water, completely submerging 


AND COOK ANDU 


and then swim against the nt to 
This act 
times, apparently enjoying it 


At 


the rain, we 


curre 


repeatec 


s} ¢ } 


shore 
five o cloek, after a 
the 
village, of Tegop, perched on the si 
ahill. We passed through 
its outskirts. where we foun 
House. bar DOO 
ture with a palm-leaf roof, 
feet off the erroun 


arrived at kompol 


the \ 


the Go 


Rest a small 


ment 
some four 
ad a wonderful view 
beautiful 
coconut palms and native huts 


here we | 


lage with its vreen 
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low the valley stretched down t 
the ocean, which was just visible th: 
the clouds and haze. 

Karly next morning I relieved thre 
of my porters on account of sickness an 
injuries incurred on the way. Eael 
man was paid $.35 Bornean currency fo; 
his day’s work, which is equivalent 
purchasing power to $18 in Amerie; 
We left Tegop at 7 A. M. for Bongo 
four porters and I arriving there in th 
earl) afternoon. The Rest House wa 
situated near a small stream in an op 
field. At 4:30 most of the porters a 
my men reached the river, having misse 
their way. They had to cross it befor 
climbing the bank to the Rest House, but 
what had been a shallow and gently floy 
ing stream was now a deep and rus! 
torrent. After repeated attempts, A 
my interpreter, swam across with a lar 
vine attached to his belt. With this vin 
as a starter, we were able to constr 


LAW ENFORCEMENT temporary bridge and get the porte: 


POLICEMAN AND GOVERNMENT DRESSER. 


over safely. 

Early the following morning I went 
down to the now subsided river to take 
bath. It was not yet light, but I co 
see the vague outlines of nightjars as 
they coursed up and down stream, pass 
ing a few feet above my head. As | 
returned to the Rest House the day sud 
denly broke and there, appearing so nea! 
but vet so far away, towered Kinabal 
majestic and almost terrifying in tl! 
early morning light. It was not hard t 
see why the natives held it in such vene 
ration and considered it to be the resting 
place of their souls after death, and 
to be visited by those who took with 1 
a priest to perform adequate sacri! 
and prayers 

At seven o’clock the new porters st 
eled in, eight of whom were girls 
old women. One man wore only a 
cloth and a bark shirt, which was 
for such hot work as carrying 





TENOMPOK PASS, 


CAMP COOLII MAG . 
MINNIE ON HIS SHOULDER day’s trip to Singaron was made 1 





i Wars 
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DUSUN PORTERS AT TENOMPOK 


ible by continual rain all the afternoon, 
for the steep trails turned into rushing 
streams and the path was very slippery 
By the time we arrived there I was 
overed from head to foot with mud and 


i 


,. 4 


— 


CROWD OF NATIVES 


my 


PASS, 


ELEVATION 4 


as did my cigarette 


put under my 


less like the 


AT 


heln et 


Om) 


pith helmet had several dents in it, 


ease, which I had 
TO Keep it ar 


The Singaron Rest House was more or 


TENOMPOK 


MARKI 


first one, but iTS Tool leaked 
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~~ 


BUYING AND 


badly. So I sent for the local chief, who 
had it patched with banana leaves by his 
two naked [ also asked 


him for ten the 
morning, because all the women wished 


and dirty sons 


porters for following 


to return to Bongol. Towards evening 
I toured the kompong and bought eggs 
for 1 cent apiece, four bananas for one 
cent, two chickens for thirty cents, as 
well as tapioca and potatoes at corres 
ponding prices 

Next day my interpreter and I, with a 
guide, made a quick march to Kiau, a 
over three hundred 


large village of 


SELLING AT THE 


TENOMPOK MARKET 


people, where I could secure the 


sary porters, priest and guide for 
ing the mysterious mountain. My 
with the rest of the porters were t 
ceed to Tenompok, where we 
spend the night 

ssion that 


the 


nompok Was a village, but subsequi 


[ was under lmpre 
pass at 


Bridle 


runs 


discovered it to be onlk a 
feet, which the Government 
The Bridle Path 
a large town on the sea 
It not only affords 


CToSSes, 
Kotabelud, 
in the interior 
ernment officials a quick and easy ! 








UP MOUNT KINABALU 
ring the interior but enables the 
sto get their products down to the 


or sale. chief of which are rice and 


trail to Kiau and from there to 


pok was much longer than I ex- 


it to be and was one of the most 

it and arduous walks I have ever 

aken, being steep downhill grades and 
still steeper and longer uphill grades. 
It is because of this roller-coaster-like 


eountrv that it takes so long to cover a 


HOMEWARD BOUND 


At Kiau I visited one 
houses where about ten far 
vether. In this long house I saw an old 
** parang > or native sword, that the 
natives once used for cutting 
heads of their neighbors, when the 


Onl head huntin 4 expeditions Ts 


MACAQUE MONKEYS AT LUMU LUMU 
HAS BABY PISANG IN HER ARMS; KINA IS 
AT THE RIGHT. 


short distance. A mile as the crow flies 
sat least six miles by trail. 

In the valley below Kiau we crossed 
the Kadamaian River by a seventy-foot 
span bridge of bamboo We then toiled 

the last, longest and steepest hill in 

heat of the midday sun. At Kiau I 
met Derensai, the high priest, with whom 
had a lone talk about ascending the 
intain, expenses for sacrifices and 
e and porter fees. I also arranged 
ave him send thirty-seven porters to 
ip to Lumu Lumu, as well as two 
men to act as mail messengers to 

iton NATIVI IUNTER WITH HIS BLOWPIPE 
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tes’ dickering and I had bought it for man cleanse himself in the rushing 
five Borneo dollars. This was a perfect example of 
Leaving Kiau we again descended the dysentery is spread and an obvio 
steep hill to the Kadamaian River, where son for boiling all drinking wate: 
we came across a group of men and Along the trail we saw several 
women wailing in the most dismal tones. of macaque monkeys (Macaca iry 
Our guide was terrified and ran down to at Tenompok pass I was thrilled 
the river and crossed another bamboo first olimpse of an iridescent eres 
bridge. When we finally caught up with that flew swiftly over our heads 
him he told us that one of the people in) was Whitehead’s broadbill (Calypt 
this mournful procession had dysentery whiteheadi), which is indigenous t 
and that the victim was being escorted tall, damp forests of Kinabalu betwe 
to the river in order to wash the bad _ the altitudes of 4,000 and 5,000 feet 


spirits away. At this moment, the group The Bundutuan Rest House, where ) 


appearing on the opposite bank, our were destined to spend the next thr 
guide fled up the narrow trail, still fear- days, was almost palatial. It was 
ing that the evil spirits would bewitch large, with two separate bedrooms 
him, while Ali and I remained to see another large room with a stone 
the priest make a sacrifice and the sick place. The floor was of roughly) 


MY CAMP AT LUMU LUMU, 5,500 FEET 


“A COLDER AND DAMPER AND MORE MISERABLE PLACE I HAV! 
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LIKE SO MANY MEDIEVAL TOWERS, 12,5 


boards, the sides of bark and the roof ot 
leaves sewn to sticks six feet long, which 
were overlapped to form shingles. The 
house was of course raised some feet 
from the ground. An adjoining house 


served as a kitchen, where running water 


was supplied by long pieces of bamboo to 


The entire 


form a miniature aqueduct. 
place was surrounded by a corral, with a 
stable at one corner. Rest houses of this 
magnitude are found on every day 's 
journey along the Bridle Path. 
It was here that my guide, Labuan, 
joined us. Although he was only a boy 
his teens, frail-looking and quiet, all 
the natives respected and obeyed him. 
He had guided many parties up the 
intain and was, in fact, the only on 
who knew the trails well 
Labuan informed me that unless I had 
nts it would be impossible to have a 
terproof shelter at Lumu Lumu, for 
re was nothing with which to make a 
This was indeed disconcerting 
vs, for I only had one small tent and 


one tent fly The only solution appeared 


to be to gather ‘‘ Kabu’’ leaves and carry 


them up to Lumu Lumu. We 
the 2,000 which would be required for 


bought 


the equivalent of one American dollar 

The following day the porters carried 
up some of our loads, as well as the 
leaves, to the camp site at Lumu Lumu. 
They were To spend two day sin building 
a shelter and then return to ¢ arry up the 
During this 
time I did active collecting. The Du- 


sun villagers soon discovering what I had 


remainder of our equipment 


come for, numerous children constantly 
arrived with beetles, grasshoppers and 
lizards ingeniously strung on pieces of 
with bamboo, is so valuable 
In fact, ¢ 


materials and a knife, a Dusun can make 


rattan which, 
to these people iven these two 
almost anything 

The Dusuns are indigenous to Borneo 
and one of the most predominant races 
‘*Dusun’’ is a Malay word meaning “‘or 
chard or village or collection of houses.’’ 


The name has now been loosely, 


applied 
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CLOSE-UP OF CAMP AT 


AH FOOK ON THI 


LUMU LUMU 
AND INTERPRETER 
rET ON THE RIGHT’ 


SKINNER LEFT, 


CHANG AH 


to this 


mists, worshipping and fearing the more 


group of people. They are ani- 
or less hostile spirits of mountains, rocks, 
trees and their ancestors. They are very 
superstitious, having great faith in omens 
like the call of Al- 
though the administered 
under the Indian Penal Code, matters of 
debts, 


the woodpeckers. 
Dusuns are 
and di 
voreces are wisely left to their own laws 


marriage, inheritance 


They usually have one wife, and divorces 
are not infrequent 


END VIEW OF CAMP AT LUMU LUMU 


The 


places, with attractive bamboo houses 


villages are usually bea 

tall and stately palm trees and lawns 
the like a_ tennis 
court by grazing buffaloes. The honses 


whatever their size, are all built on the 


greenest grass, kept 


same principle. The largest one I visits 


sheltering than 
different families, 
long, with floor of 
palm leaves 


more forty persons 
120 


bamboo and ro 


was about 
The entrance to the floor 
about five feet above the ground, was at 
one end and reached by a sort of narroy 
gangplank. There were no windows, but 
there were slits cut in the wall at frequent 
intervals 

One side of the house is partitioned off 
into private sleeping and cooking quar 
the form 
The other side 


The house was comparativel: 


ters, in of cubicles, for eael 


family. is a vast con 
mon room 
clean and the floor was polished by the 
bare feet of its occupants, whose di 

life is epitomized by the large collection 
of their 


about 


various belongings, scattered 


everywhere. Large glazed jars 
arranged along one side, contained rice 
and rice toddy. Baskets, hats, traps and 
other numerous bamboo and rattan art 
cles were corners, hung 0! 


piled in 
pegs or stored in a sort of attic Under- 
neath the house pigs grunted, chickens 
scratched and mangy dogs lolled, while 
beehives hung from under the eaves 
The wealth of a Dusun family is not 
judged by the number of pigs or buffa- 
loes, but by the number and quality 0! 


An ‘ 


a ‘‘China Kimanis’”’ 


‘A-I’’ gong is known as 
and might be wort! 
as much as 2OO to 700 Ameriean dollars 


its gongs. 


Some years ago, when one of these gongs 
ind auctioned, it was 
bought in for $2,500 United States eur 


rency. 


was confiscated 


The proceeds from the sale 


tobacco are saved for many years in 


order to buy a gong. 
The Dusuns are short, sturdy, cheer! 
not over-clean people, but exceptiona 
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honest They are, however, too shrewd 
and argumentative in bargaining. They 
were also most reliable and well-disci- 
plined carriers, and once they get to know 
you and find out that you stand for no 
nonsense, evervthing goes well. 

The Dusun women are small and well 
built and would be really quite pretty if 
the did not chew  betel-nut. which 
blackens their teeth. The color of their 
skin is like that of a white person with a 
good sun tan, and their black hair is 
brushed smoothly back from their fore- 
heads, ending in a topknot enclosed in 
ahairnet. Their dress, a long dark blue 
skirt almost reaching to their ankles, is 
held up by a series of brass rings or belts 
of five-cent pieces, which sometimes weigh 
in the neighborhood of ten pounds. <A 
voung girl or newly married woman will 
wear a piece of cloth over her breasts, 
held in place by hoops of lacquered rat- 
tan, leaving the whole back bare. Dusun 
women who have had a child usually 
wear nothing but the skirt. By contrast, 
the men are less picturesque, either wear- 
ing nothing but a loin cloth or an odd 
assortment of European clothes and a 
turban 

On the evening of the third day of 
our stay at Lumu Lumu the men re- 
turned from the mountain, saying that 
by working hard thev had managed to 
complete the house. A few of them also 
brought one ground shrew, a tupaia and 


a spiny rat, all of which were in various 


devrees ot decomposition, but knowing 
they were indigenous to the mountain 


and not knowing when I micht 


other, I skinned and made them 


was at this point that I learned t} 


skinner had such 


an aversion ti 


verging on real fear, that for the 


the trip I was to make up anytl 1 


had a ratty-looking tail. 


The following morning we pack 


for the last lee of t 


he trip. 


Some ( 


loads beine too light and learnin 
0 at Lumu Lu 


there was no baml 


added leneths of this valuable m: 


to the lightest loa 


ds but not wit! 


vreat deal of arguing 


At Tinompok w 


e branche 


“| off 


a very narrow and newly cut trai 
ing to the left at right angles to the : 
path. Three hours along this trail, y 


my porter had eu 


camp site In spite of the steep asce 


t, brought us t 


and the cold and dampness of the ea 


morning, | was in high spirits. 
The forest was tall, thick, very 
and gloomy. Slippery logs and n 


roots impeded our progress and a hea 


mist clune to the 
was hardly a tree 


very rround The 


or roek 


that w 


covered with moss, and in certain p 


it formed a soft and squishy earpet, pe 


forated with numerous rodent holes 
trails. It wasn’t until later that I lea 
u’’ in Dusun 1 


that ‘‘Lumu Lum 
** Mossy Mossy 


No more 


approprial 


name could have been chosen. Moss 


the one thing that was everywhere, 


in that respect reminded me of my ¢ 


on the top of ‘* Doi 
T 0 hy 


Aneka,”’ 
conclude d 


in Sia 


e} 



















to ra 
THE 

he Ti 

keg Every one who has ever lived along 
» of he seacoast is familiar with the com 
et mon five- or six-armed starfish which is 
UW | clinging to the sides and bottoms 
later eks just below low tide. These ani- 





mals usually form one of the treasures in 
small boy ’s colleetion, if he has ever 






ne wading in the ocean. Besides being 


interest to the layman, these animals 



















l le 
» ma are of great economic importance, for 
whi they feed upon oysters among other 
0 things and are the greatest pest with 
asce which the oysterman has to contend, 
eal ftentimes destroying his entire bed and 
us his livlihood. 
qu Along with these destructive animals 
att there can be found under the same 
hea rocks—if one’s eyes are sharp—small 
Ihe five raved, slender serpentine-like armed 
1S! animals, which are the first cousins of 
la the starfish. These are ealled by some 
, pe people serpent or brittle stars, but to the 
a scientists they are known as Ophiurans. 
rn These brittle stars are seldom seen by 
eal the average person, for they leave their 
ria hiding places, under the rocks, only at 
W night to go in search of food. Their 
' search does not lead them to destroy 





ines of economic value, so consequently 





ey never make the headlines. 





Both types of these animals roam the 





seas by the thousands and have done so 
The brittle stars 
whose 





for countless centuries. 
descended the starfish, 
far back into Cambrian 
some 940,000,000 years ago, when 
st appeared on the earth. 





from 





time 
life 
Associated 


foes 






these primitive starfish, but much 
numerous, were animals like the 
trilobites and shellfish simi- 








l-known 
to our present-day oysters and clams. 
shown 






the average person were one 
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VERS 


starfish he would 


of 
undoubtedly object 


the early primitive 


to being called 


its 


such : tor instead of its having long flex 
ible arms and measuring several inches 
across, it was less than half an ine! 

diameter, with very short, rigid arms 


Heavy thick plates covered it. so that 


il 
like 


was encased in a coat of armor. U1 


the plates of many of the living 


forms these did not possess any spines 
After this primitive starfish various 
stages have been found which show the 
evolution of the animal This evolu 
tional trend is best illustrated by the 
arms, which became more and more flex 


This was accomplished by the di 
thus dé 


ible 


viding up of the heavy plates, 
creasing their size; new plates wer 
added, while others were undoubtedly 


reabsorbed. Thus with more and smalle) 
plates the body and arms became mor‘ 
flexible. the latter . 


animal appeared 


lengthening until the 


present ty pe ol 


The history of these animals as on 
traces it through the past is very inter 
esting, for apparently they did 1 
evolve gradually from a very few type 
into many different kinds until then 
present great number were reached. lh 
stead, very few appeared at first het 
and there, and then as time went on t 
slowly increased. Suddenly condition 
in the sea changed and the starfish found 
themselves in an unsatisfactory envir 
ment which forced many of them out 
existence, leaving only the more stw 
ones to carry on the line. Again at 
other period (Fig. 1) prosperity wo 
return and their population would 
erease rapidly only to decrease in 1 
following period. The starfish reac 
their maximum extent, geologica 


Ho 
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FIG. 1. DEVONIAN STARFISH. 
speaking, during the Cretaceous period, 


when about sixty-five different types 
swarmed the seas. 

During this time they had such com- 
panions as large turtles and fishes and 
inhabited 
the seas together with many of present- 


Could the star- 


serpent-like rept iles, which 


day oysters and clams. 


e 


FIG. 2. JURASSIC BRITTLE-STAR. 


fish have looked upon the land he migh; 
have watched the decline of the din 
the forefathers o! 

mammals just starting to occupy th 


saurs, and seen 
world, and he could have been a specta 
tor as well at the formation of the earh 
Rocky Mountains. With the 
this era conditions changed to such a 


close 


extent that the starfish were almost con 
pletely destroyed, fewer surviving the 
than at any previous decline in their his 
The 
the Cretaceous continued to dwindl 
til at the 
there were only six types in our seas 
With the melting of the ice in the nort! 


tory. few types which survived 


close of our recent Ice Ag 


ern hemisphere the oceans apparent): 
changed to the liking of the starfish, for 
to-day they are found scattered throug! 
out the world, there being something like 
790 different types. 

While the starfish race was still young 
at the close of the Cambrian time, a cer 
tain of them 
forming the class known to scientists as 
the Auluroids. 
differ a 
the true 
structural changes took place so that this 


group became modified 
These animals did } 


deal 


starfish, in 


creat from their cousins 


looks, but certan 
type developed an entirely new line wit! 
Auluroids 


225 000.000 


new and different habits. The 
lived for a span of some 
years, dying out during the Carbonifer 
ous Age at the time when great beds o! 
coal were being formed. Apparently th 
they 
from the true starfish proved unsuccess 
ful so that they could not combat cet 
tain their habitat. Befor 
they died out they gave rise to a new 
from that 
and is found living in our present seas 


structural change which evolved 


changes in 


line which survived time 


These are the brittle-stars. As is true 
to-day the brittle-stars were never as 
abundant in the the 
were the true starfish. At their greatest 
extent, which was towards the close 
Jurassic time (Fig. 2), there were o 


seas of past as 





1 CeT 
ified. 


iTS as 


become 
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ls. These brittle-stars were rep- 
ed by a very few at the close of 
e Age. 


starfish, but unlike them the brittle- 


This is also the case with 


is never passed through so many rises 
nes in their life’s history. 
are able to trace all this history 
ih the eenturies by the fossil re- 
ains which have carefully been col- 
‘ted by the paleontologist. These re- 
is, especially the earlier ones, con- 
f either the casts of the bodies or 
actual petrified bodies themselves. It 
s only in the deposits, which were once 
soft and now have been turned to hard 
stone, that such remains are preserved. 
The skeletons of these animals do not 
end themselves to preservation, for they 
ave no solid outer shield like an oyster 
snail nor do they have an internal 
skeleton of bones such as the vertebrates 
\KOSSESS Instead the body is composed 
of thousands of small caleareous plates 
eld together by either a thin skin or by 
museles. Thus it is necessary for the 
bodies to be covered quickly after death 
by some fine material in order to have 
em preserved intact. Otherwise they 
break apart and the plates are scattered 
r the ocean floor. 
From the time of the fall of the star- 
fish and brittle-stars during the Creta- 
us age the type of deposits laid down 
ere composed of such things as sands 


and clays, which have in general never 


lithified. And also to make 
igs more unsuitable for preservation 
delicate objects, these deposits were 
e often of a coarse texture. The total 
ilt was that such things as starfishes 

brittle-stars are seldom preserved 


How- 


the small caleareous plates which 


their entirety in these deposits. 


to make up their bodies are often pre- 

‘ved and through them—with plenty 

patience and care—the original ani- 

ean be reconstructed. 

‘he history of the work on fossil brit- 

stars is very interesting, even though 
It was not until 1804 that Blu- 


menback recognized the first fossil brit 


tle-star as such, even though living 
Ophiurans had been described as early 
as 1733 by Linck, who thought their 
arms looked like the tails of lizards and 
named them accordingly Fossils were 
not new to the scientists of the eighteen 


recognition roes 


hundreds, for their 
back to the days of Leonardo da Vinci 
From 1804 until the end of the nine 
oceupied 


teenth century these animals 
the minds of many geologists, who ¢ 

tinuously discovered and described many 
new kinds. However, with the opening 
of the twentieth century the scientists’ 


attention was drawn away from them 


FIG. 3. PLATES FROM TERTIARY 
BRITTLE-STAR ! 


into other fields. so that since t] 
tically no work has been done 
field 

In 1930 the present author opened up 
a new method of studying these little 
while 


known fossils In that year, 


searching through some of the uncon 
solidated Miocene sediments from Mary 
land, he discovered numerous small euri- 
ously shaped caleareous plates (Fig. 3 

which later proved to be those which 
made up the skeletons of the brittle-stars 
Not until that time had the plates been 
recognized for what they were, and it 
was generally thought that such sedi 
ments did not contain the remains of 
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these animals. Since then the author ahead by the ends of their arms. 
has continuously shown that these small same difference in walking existe: 
animals are more numerous in the Ter- dreds of years ago. However, it 
tiary deposits than anybody supposed early days the brittle-stars and the sta 
and that not only their individual plates, fishes could not move their arms 
but often the entire animal is preserved _ easily, because their structure mad 
in snail shells, where apparently they very stiff. This is especially true of { 
had gone to hide during the day and had __brittle-stars, for as time has passed t! 
become entombed by sands and muds arms have become more and mor 
which covered the shell. All these can ible, as is shown by the placement ol 
be found if only enough care is taken in tain teeth on some of their tiny plates 
searching for them. In the starfish there is a broad g 
The similarity of the fossil starfish to on the under side of each arm wi 
the living ones, which often advance in literally full of these tiny feet. Compa 
great numbers on an oyster bed, is shown this with the under side of the arm of 
by a find in some Devonian deposits. _ brittle-star, and one does not see su 
There is an area of about 200 square feet feet. Instead if he looks carefully 
of muddy sandstone in New York State will see innumerable pairs of small | 
which contains upwards of 400 individ- covered by very minute seales or plates 
ual starfish. All these are of the same Sometimes through these openings 
kind, and associated with them are a_ protrude what looks like a foot, but it 
great number of fossil clams. The ex- not. Long ago when the Auluroids sey 


planation is that these starfishes were in rated from the starfishes and then 


the midst of a meal when a great deal of _ brittle-stars branched from them, the: 
sand suddenly covered them and in due’ were radical changes produced in 
time they became fossils. Other deposits skeletons of these animals, and with thes 
such as this are known but none where so. changes many of the organs of the bo 
many individuals were concerned. changed in both position and funet 
Have you ever watched a living star- The broad groove on the under sid 
fish walk or had it move across your the starfish became narrower until i 
hand? If so, you have seen the innumer- _ brittle-stars it was arched over by plates 
able small feet. These small feet have With this arching over the feet wer 
cups on their ends and are controlled by _ stricted to tiny openings and lost 
a water system within the animal. If function as feet and took on anot 
he wants to fasten these feet to an object function, that of respiration. The brit 
he withdraws the water from them form-_ tle-stars can draw in these _ breat! 
ing a vacuum cup at their extremities organs at will, closing the openings wit 
which will hold firmly to any rock or the tiny cover plates if conditions 
shell. When he wants to let go, all he rant such action. 
does is to pump the water back into the The seas were extremely devoid of 
feet and the vacuum cups are turned in-_ ferent kinds of brittle-stars as we 
side out, thus releasing the hold. It is the true starfishes during later geolog 
by this method of deflation and inflation time—that is from the Cretaceous pe 
of his tube feet that he can move along’ until the close of the great Iee Age 
or cling to any object. This type of the opening period—the Eocene 
locomotion sharply separates the starfish were two types of brittle-stars whic 
from their living cousins, the brittle- habited European waters, for they 
stars, which do not have such tiny feet. represented by fossil remains in 
Instead they move by pulling themselves land and Belgium. Another type « 


7 
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as of the same age in the western 
phere, for their remains have been 

in New Jersey. In the next pe- 

the Oligocene—there is a single 
sentative of these animals and that 
‘comes from Mississippi, none hav- 
been found in other parts of the 
wid. The apparently 


more 


Miocene seas 
animals, for 

with three 
Poland with 
North Amer- 


and the 


of such 


| tained 
N rth 
types and 


America is credited 
Australia and 
Of those from 
a one came from California 
ther two from Maryland. 

of Pliocene 
that 


the close of 


each. 


Only one 


brittle-star age has been 
found, from Trinidad. 
Towards the Ice Age of 


Pleistocene time the seas contained more 


and comes 


brittle-stars than at any time since the 
Cretaceous, for different kinds 
have been found fossil in deposits of 


nine 


hat age 

A parallel condition prevailed with re- 
gard to the true starfish, but they were 

general two or three times more nu- 
merous during this time. 

Why do we have so few fossils of both 


419 


time 
odd 


least 


these animals during this period of 


which embraces about 55,000,000 


The answer is not in the 
(one 


years ? 
simple but very complex part of 
it is that 
the seas of that time as they were before 
Another part Is the fact that 


the sediments of these peri ds were not 


they were not as numerous in 


or since 
SO conducive to preservation as the ear 


And also 


it requires more work 


lier ones were since they are 
poorly preserved 
on the geologists’ part to make anything 
out of them Hence 
ignored for the sake of easier problems 
Upon tabulation of the entire number 
of both 
finds that there are known only 


they have been 


starfish one 
a little 
over 8O different brittle 
stars against some 1,400 living ones. A 


brittle-stars and 


kinds oft fossil 


like contrast is shown when one considers 
have been 


different 


the true starfishes, for these 
found 290 


representatives of a family 


only about fossil 
which has 
750 different kinds swarming in the seas 
This 


known of 


to-day. shows conclusively how 
little is 


their fossil remains. 


these animals from 
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THE IONOSPHERE 


By Dr. E. O. HULBURT 


ATES NAVAL RESEARCH I 


gE region of the atmosphere at eleva- 
rreater than about sixty kilometers 
sea level is heavily ionized and con 
ently is termed the ‘‘ionosphere.’ 
eh altitudes there are several hun- 
thousand molecules that have lost 
ectron and the same number of free 
rons in each eubic centimeter. There 
also ions in the atmosphere below 
km; for example, there 
average several hundred ions per cubic 


centimeter in the air at sea level and sev- 


are on the 


eral thousand at twenty km above sea 


jonization of the atmosphere at 
levels was discovered by means of 
» waves in 1901; it was first measured 
radio waves in 1924, and has been 


MAGNETIC AND IONOSPHERIC 


ABORATOR 


investigated since then by mea 


waves. From one point o 


regaraead as purely 


vestigation may be 
academic, and the lonosphe re 


as just an 
other geophysical phenome) mm ol nte! 
est to the geophysicist Krom another 
point of view the ionosphere possesses a 
very practical aspect It is essential 1 
radio communication, | 


long distance for 
all radio messages to distances greater 
than about 100 miles are by means of 


traveled from the 


radio waves which have 
ul d } ave 


transmitter to the ionosphers 
been reflected by the ionosphere down to 
the receiver. The waves get around the 
curve of the surface of the earth by sue 
cessive reflections between tl 


Thus an understanding 


ie earth and 


the ionosphere 


OBSERVATORY, WATHEROO, WESTERN 
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IAL MAGNESTISM, (¢ 
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DIRECTOR 
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of the ionosphere, its storms and calms, 
its variations with day, night, latitude, 
season and sunspots, is of fundamental 
importance to the successful maintenance 
of long-distance radio circuits. 

An ionosphere station for routine re- 
cording of ionospheric measurements is 
relatively elaborate and expensive, for 
it requires complicated sensitive electrical 
apparatus and trained operators. Since 
the ionosphere surrounds the earth, a 
number of widely distributed stations are 
necessary for a complete and continuous 
survey. The first established station was 
that of the United States National Bureau 
of Standards at Washington, D. C., lati- 
tude 39° north, which commenced opera- 
tion in 1930. 
development of 


It was the pioneer in the 
recording 
records by 


automatic 


equipment, and its hourly 
means of the equipment have been con- 
tinuous since May, 1933. 

Ionosphere equipment was installed 
several years ago by the Department of 
the Carnegie 


Terrestrial Magnetism of 


FIG. 3. AUTOMATIC MULTIFREQUENCY 
RECORDER 
MEADOWS, MARYLAND, 


STANDARDS, 


IONOSPHERI STATION, 


UNITED STATES NATIONAL BUREAU OF 


WASHINGTON, COURTESY OF THE DIRECTOR, 


THE SCIENTIFIC MONTHLY 


Institution of Washington in its st 
at Huanecayo, Peru, latitude 12 
and at Watheroo, Western Australi: 
tude 30° south. Automatic ree 
were recently installed in these tw 
tions and the results are beginning | 
More or 


during various years, for the most 


reported. less complete dat 
since 1933, have been obtained by stat 

north, at Sloug! 
north, at Tokio, Japan, 3 
north, and at Central China Colleg 
Wuchang, 30° north. The last stat 

ceased operation in June, 1938, due to y 


at Tromsé, Norway, 70 


England, 52° 


conditions. lonospheric measurements 
for short periods of about a year or less 
have been carried out at various places 

for example, at Deal, New Jersey, 40 
north, in 1933 and 1934, and at Nort! 
east Land, 80° nerth, in 1935 and 193% 
and at several north polar latitude sta 
tions during the International Pol 

Year 1932-1933. 

At the present time there are seven 
osphere stations functioning, or prepa 
ing to function, with complete equipment 
namely ; Tromso, 70° north; Slough, 52 
north; Washington, 39° north ; Tokio, 3 
north; Huaneayo, 12° south; Wathero 
30° south, and Sydney, Australia, 34 
latitudes are ade 


south. The northern 


quately covered except for a considerabk 


lacuna in the lower latitudes between 36 
and 12 


given to 


south. Consideration is 
the 
station at a latitude around 15° nort! 

the Professor 


In south latitudes there ar 


north 
being establishment of 
India under direction of 


M. N. Saha. 


three stations. 


; 


It appears that at leas 
the 
would be desirable, as, for example, a 
station in latitude 40 New 
Zealand or South America. A station u 
high latitudes around 80 be of 
interest, but due to geographical diffi 


one more station south of equator 


south, in 


would 


; 


ties the establishment of such a sta 
does not appear probable. 
The Washington ionosphere station 


the United States National Bureau 
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south 
‘ia, lat 
corders 
WO sta 
© he 
data 
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Lae 
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tations 
slough 
in, 36 
Olleg 
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to war 
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r less 
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Standards publishes monthly the average 
ionospheric data of each month. It also 
distributes a weekly bulletin giving iono- 
sphere measurements of the week and data 
f ionospheric storms and disturbances, 
together with radio information derived 
from the ionospheric data such as the 
optimum radio frequencies for communi- 


eation to various distances at various 


hours of the day. The other stations pub- 
lish their data quarterly or more or less 
intermittently. The ionosphere station is 
the radio weather observatory and its 
data are the weather conditions for radio 


traffic. 

An ionosphere measurement consists of 
a series of experiments which require 
about five minutes for their performance. 
The measurement is based on the radio 
echo method developed by Dr. G. Breit 
and Dr. M. A. Tuve in their pioneer 
exploration of the ionosphere in 1925 at 
the Department of Terrestrial Magnetism 
of the Carnegie Institution. A radio 
transmitter is arranged to send out a short 
pulse, about 1/1000 second in length, of 
radio waves of a desired radio frequency. 
The pulse is recorded by a nearby re- 
ceiver, either in the same room or build- 
ing with the transmitter or within a dis- 
tance of a few miles. A single pulse from 
the transmitter usually produces two or 
more pulses in the receiver, one of which 
is due to waves that have passed directly 
to the receiver, the ‘‘ground’’ wave. 
The other pulses are due to waves that 
have traveled up to the ionosphere and 
have been there reflected back to the earth 
again; they are the ‘‘sky’’ waves, and 
the pulses are their echoes. One half of 
the time difference between the ground 
pulse and the echo multiplied by the 
velocity of light in vacuum gives the 
optically equivalent height or the ‘‘vir- 
tual’’ height, of the ionized region where 
reflection occurred. 

The radio frequency of the transmitted 
pulse is then increased step by step and 
the echo observation is repeated at each 
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step. When the radio frequency becomes 
high enough the waves penetrate the 
region of ionization and are no longer 
reflected from it. From the observed fre- 
quency at which penetration begins the 
density of ionization, n, of the region may 
be calculated. The quantity, n, is usually 
the number of electrons per cubic centi- 
meter on the assumption that the ioniza- 
tion is composed of an equal number of 
negative electrons and positive ions. If 
there is another region of ionization of 
greater density situated above the region 
which has been penetrated, echoes are 
reflected from it and continue to be re- 
flected until with increasing frequency 
penetration again occurs. Finally the 
frequency becomes so high that all regions 
of ionization are penetrated and there are 
no more echoes. In this way the virtual 
heights and densities of all the regions of 
ionization are mapped out. 

The radio frequencies of the trans- 
mitted pulses are usually included in the 
range from 500 to 16,000 kilocycles per 
second. The received pulses are regis- 
tered on automatic recording equipment. 
Several minutes are required for the 
transmitter to through the fre- 
queney range and for the echoes to be 


sweep 
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recorded. In the most recent equipment 
four or more measurements are made 
each hour. It has been found desirable 
for each station to average the values of 
the virtual heights and electron densities 
for each hour of the day throughout the 
days of the month. In this way daily 
and seasonal variations are revealed and 
effects of sudden and erratic changes are 
smoothed over. 

Although the transmitted pulses sweep 
continually through the broadcast fre- 
quency range and various commercial 
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high frequency bands, the pulses are ty 
short to be heard or to cause disturbance 
in the ordinary radio receivers. Thy 

ionosphere echo receivers, on the othe 
hand, are troubled by high-power rad; 

transmitters and must be located so as { 

avoid interference from them. 

It is found that during the day ther 
are three main regions of ionization 
the ionosphere and two at night. These 
are designated by E, F, and F, for day 
and by £ and F for night, the daytim 
regions Ff’, and F, coalescing to form th: 
night F region. In Figs. 4 and 5 ar 
given the virtual heights of the iono- 
spheric regions in 1938 at Washington for 
various seasons and at Huancayo aver. 
aged over the year. There was litt) 
change in the virtual heights with the sea- 
son at Huancayo; this station, latitud 
12° south, is near the equator and » 
great seasonal effects would be expected 
The virtual heights at Northeast Land. 
latitude 80° north, were similar to those 
at Washington, and likewise for those at 
Watheroo but with a six-month shift o 
phase. 

The true height of a region above sea 
level is always less than the virtual height 
and may be estimated from the virtual 
height, but not always very exactly. For 
E, F,; and F, the true height is rarely 
more than 40 km below the virtual height 
but for F, the difference may be as mucl 
as 100 km. From the data of Washingtor 
Huancayo and other stations it appears 
that the true height of E above sea level 
is between 100 and 130 km and remains 
within these limits for day, night, latitud: 
and season. The region F, is at about 200 
km above sea level and its altitude varies 
less than about 40 km with the latitude 
and season. The night F region is at 
about 250 km above sea level, the varia- 
tion with latitude and season being less 
than about 50 km. The virtual height o! 
F, exhibits pronounced changes with the 
time of day, the latitude and with the sea- 
son in temperate latitudes. It increases 
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to a maximum value at about noon at all 
latitudes north and south, the noon values 
at Washington being about 400 and 240 
km for summer and winter, respectively ; 
the virtual height at Huancayo the year 
around being similar to that for summer 
conditions at Washington. The true 
height of F, probably follows the virtual 
height changes but with less amplitude. 
There were no important changes in the 
virtual heights with increasing sunspots 
from 1933 to 1938. 

The electronic density n is greater for 
F, than for F, and greater for F, than 
for E. This is natural, because a region 
of ionization lying above a lower region 
can only be observed in the case that it is 
of greater density of ionization ; if it were 
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of less density it would be shielded by 
the underlying region from the terrestrial 
observer. The monthly average noon 
values of n for Washington for 1934 to 
1938 are plotted in Fig. 6. The ionization 
density n of all regions increased during 
these years, which were a period of in- 
creasing sunspots. The yearly average 
sunspot numbers were 5.7, 8.7, 36.1, 79.7, 
114.4 and 110.3, respectively, for 1933, 
1934, 1935, 1936, 1937 and 1938; 1933 
was the minimum and 1938 the maximum 
of the sunspot cycle. It appears that n of 
F, experienced a greater augmentation 
with sunspots than n of £ or F,. 

Fig. 6 also brings out the fact that PF, 
usually appears only when the noon 
zenith angle cf the sun is less than about 
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40°. The region, F, appears mainly dur- 
ing the summer months at Washington, 
and is usually in evidence at Huancayo 
during the daylight hours at all seasons. 
On the whole F; is of minor interest, ap- 
pearing to be a sort of protuberance on or 
near the lower side of F;. It plays little 
part in radio wave propagation, for the 
reflection of radio waves usually occurs 
from F at night, from E during the day in 
tropical and summer temperate latitudes, 
and from F, during the day in winter 
temperate and polar latitudes. 

It is not known what types of ions con- 
stitute the various ionospheric regions, 
except that electrons form a part of all 
regions. Some theoretical calculations 
suggest that F. contains atomic oxygen 
and nitrogen ions, Ff, atomic or molecular 
nitrogen ions and EF molecular oxygen 
ions. To investigate the question by di- 
rect experiment on the ionosphere prom- 
ises to be difficult, and it seems probable 
that for some time any answers will come 
from a combination of laboratory experi- 
ment and theoretical conjecture. 

The diurnal variation n of E and of F,, 


lad 


illustrated in Fig. 7, is fairly regular and 
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reaches a maximum value at about noon: 
in general for these regions increases 
with decreasing solar zenith angle. The 
diurnal and seasonal variation in n of P, 
are complex, some of the data being in the 
curves of Fig. 8. At Huancayo, and at 
Washington in summer, F, has tw 
maxima, a ragged and erratic maximum 
near noon and a higher, broader maximum 
in the afternoon near sunset. In winter at 
Washington n of F, has only a single 
maximum around noon which is greater 
than the summer day maxima. The value 
of n of F,. is at all times more variable 
than the altitude of EZ or F;, its value at 
any particular hour sometimes varying as 
much as forty per cent. from day to day. 
During the night n of F decreases, hav- 
ing, however, occasional temporary in- 
creases of as much as 50 per cent. Dur- 
ing nights in midwinter at Washington a 
minor recrudescence of F ionization in 
the small hours of the night is the rule 
rather than the exception. 

The variations of n with latitude for Z 
and F, are shown by the average noon 
values plotted in Figs. 9 and 10. In Fig. 
9 the data of Northeast Land, Tromsé 
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and Washington were for 1936, and of 
Huancayo for 1938; there were available 
no data for 1938 at Northeast Land and 
at Troms6, and for 1936 at Huancayo. 
It is justifiable to compare the data for the 
two different years at the various stations, 
since the Washington FE values were much 
the same in 1936 and 1938. The F, values 
of Fig. 10 comprise practically all avail- 
able noon F, data. Again, it appears 
from Figs. 9 and 10 that m increases with 
decreasing solar zenith angle. 

We may summarize the foregoing facts 
and describe the main world-wide fea- 
tures of the ionosphere known at the pres- 
ent time. The E and F, regions are 
fairly simple, lying at about 100 and 200 
km levels, respectively. Since density 
of ionization of each is a maximum di- 
rectly under the sun, the E region fades 
to low values during the night and the 
F, region is swallowed up on the twilight 
circle by the descending F, region. The 
F, region is more complicated. It swells 
out toward the sun, spreading out through 
altitudes of perhaps 220 to 400 km, and 
contracts back to a 250 km level in the 
twilight zone. Its density of ionization is 
always greater and more variable than 
those of the E and F, regions. In tropical 
latitudes its density of ionization has two 
maxima, an irregular one around 10 A.M. 
and a larger, smoother one near sunset ; in 
temperate latitudes there is a single maxi- 
mum in winter and in summer there are 
two maxima similar to those in the tropics, 
except that often the morning maximum 
is ill defined. During the night the FP 
ionization diminishes at all latitudes with 
irregular ups and downs. 

Since the ionization of the ionospheric 
regions increases during the day and 
diminishes at night, there is no difficulty 
in believing that the most important cause 
of the ionization is radiations from the 
sun, but not the light which reaches the 
terrestrial observer. It is believed that 
the ionization is due to very short wave 
radiations which are completely absorbed 
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in the high levels of the atmosphere, for in 
laboratory experiments such radiations do 
ionize gases. The view is taken that the 
observed ionization is the result of two 
opposing factors one being a rate of pro- 
duction of ionization by the action of 
solar ultra-violet light in splitting neutral 
air molecules and atoms into negative 
electrons and positive ions, and the other 
being a rate of loss of the ionization by re- 
combination of the electrons and ions to 
form neutral air particles. The density of 
ionization which exists at any place and 
time depends on the values of the two 
rates. The simplifying assumptions are 
made that the rates of ion production and 
recombination are fairly rapid, that winds 
and movements of the high atmosphere 
are not great enough to modify appreci- 
ably the distribution of the ionization and 
that the character of the high atmosphere, 
such as pressure, temperature and consti- 
tution, is constant over the earth. 

In Fig. 7 the dotted curves were calcu- 
lated under the assumption that the rate 
of ionization depends only on the zenith 
angle of the sun, with the noon value np» 
adjusted for each curve to give the best 
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fit with the measured values. It is seen 
that the theoretical values agree well with 
the changes in n of E during the daylight 
hours; in the case of n of F, the agree- 
ment is not close. In Fig. 9 the dotted 
curves were calculated with m,.=2 x 10° 
for all stations; it appears that the 
changes of n of E at noon with the season 
at any station are in fair accord with the 
simplified theory of a quiet atmosphere. 
Fig. 9 also brings out the fact that for 
any season » of £ at noon falls off more 
rapidly with latitude than would be ex- 
pected from theory; the observed values 
of n are below these calculated by about 
0, 10, 20 and 30 per cent. at latitudes 0°, 
40°, 70° and 80°, respectively. The sug- 


gestion has been made that the F region 
of the atmosphere may not be exactly of 
the same character at all latitudes, but 
that, for example, the temperature or 
molecular dissociation may vary from the 
equator to the poles; and that this vari- 
ation may cause a change with latitude in 


the rate of recombination in such a way 
as to account for the moderate dis- 
crepancy between theory and observation. 

In the case of the diurnal variation of 
F,, given in Fig. 8, there is no question 
but that the simple theory of a quiet at- 
mosphere misses the facts by a wide mar- 
gin, for theory yields a single maximum 
in n at noon, whereas n has a double maxi- 
mum at Washington in the summer and 
at Huancayo the year round. 

To explain this phenomenon, it is as- 
sumed that in levels above about 250 km 
there is an expansion of the atmosphere 
underneath the sun, due to the effects 
of sunlight in heating the high atmosphere 
and in dissociating oxygen and nitrogen 
molecules into atoms. The expansion 
spreads out the atmosphere in the vertical 
direction and reduces the electron density 
in the F, region. Thus in the tropics n 
begins to increase in the morning due to 
the increasing light intensity, but soon the 
expansion in the air reduces the number 
nm in a unit volume in spite of an increase 
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in the total number of electrons in a ver. 
tical column of the atmosphere. Hence » 
passes through a maximum in the morn. 
ing. In the afternoon the march of events 
is reversed ; the total ionization decreases 
with the lowering sun, but the contraction 
of the atmosphere is sufficiently rapid to 
effect an increase in n of F, for a time 
and to cause it to pass through a second 
maximum in the afternoon. 

There is another effect which is a con- 
sequence of the expansion hypothesis 
Due to the expansion of the F, atmos. 
phere, winds in levels above 250 km blow 
away in all directions from the region 
directly beneath the sun. Westward from 
the sub-solar point, and hence in the 
morning hemisphere, the stream of P, 
air moves against the rotation of the 
earth, is checked and becomes turbulent 
as the white-capping waves in a tide-rip, 
whereas eastward, and hence in the after- 
noon hemisphere, the stream moves with 
the direction of rotation of the earth and 
remains smooth and undisturbed. The 
effects are in accordance with the observa- 
tions of F, which at the equator record a 
greatly disturbed and erratic layer in the 
morning and a less disturbed ionization 
in the afternoon, with a broad maximum 
at 6 or 8 P.M. 

The expansion and wind theory pro- 
vides a qualitative explanation of the 
seasonal variation of the noon values of 
F, ionization. In Fig. 10 are plotted 
practically all reported monthly average 
noon measurements of n of F.. From 
the curves it is seen that in the northern 
hemisphere n has a midwinter minimum, 
attributed to winter weakness of ionizing 
light, and a deeper midsummer minimum, 
attributed to summertime expansion and 
winds. In southern latitudes the march 
of noon n of F, should be the reverse, or 
displaced six months in phase, from what 
it is in northern latitudes. In so far as 
data at Washington, 39° north, and at 
Watheroo, 30° south, may be compared, 
this is roughly true in that the curves 
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of these stations in Fig. 10 cross near 
equinox. The comparison should be made 
at two stations at equal latitudes north 
and south. Further data from southern 
latitudes would be desirable. 

There are several ionospheric effects 
which are not explainable by a simple 
theory of ion production by solar radi- 
ation in a quiet atmosphere. It is often 
observed that pulses of radio frequencies 
above the penetrating frequencies of the 
normal E region suddenly begin to be 
echoed back from the £ region, indicating 
the £ ionization has suddenly become a 
better reflector or scatterer of the high 
frequency pulses. The phenomenon is 
known as ‘‘sporadic’’ £; it usually lasts 
only a short time, for a few minutes or an 
hour. Sporadic E echoes are local and 
do not occur simultaneously at stations a 
few hundred kilometers apart; they are 
infrequent near the equator, increase in 
frequency with the latitude, and in tem- 
latitudes oceur both day and 
The sporadic E echoes are not 


perate 
night. 


OJ JJ DJ JJ 
1937 1938 
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correlated with other types of ionosphere 
irregularities or thunderstorms or other 
known phenomena. A reasonable sugges- 
tion has been made that the echoes arise 
from scattering by clouds or irregular- 
ities of ionization caused by winds. The 
optical analog is the white caps of the 
waves on a windy sea, which scatter much 
more light than is reflected by a calm 
water surface (hence they are white caps). 
If the suggestion is true, the area of ionic 
irregularities must often be considerable, 
several hundred square kilometers or 
more. 

The ionization of both EZ and F regions, 
although in general decreasing during the 
night in accordance with the notion of 
recombination and no production of ions 
at night, is often observed to undergo 
nocturnal augmentation. Whether the 
enhancement is due to effects in the at- 


mosphere, as scattering by ionic clouds 
due to winds (‘‘white cap’’ theory), gen- 


by collisions of 
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taneous generation’’ theory), night cool- 
ing of the region warmed during the day 
(‘‘contraction’’ theory), or by effects 
external to the atmosphere, as meteors 
(‘‘interplanetary debris’’ theory ), stellar 
radiations (‘‘cosmic radiation’’ theory), 
or by some other effect (‘‘angel’’ theory), 
can not be said. There is no dearth of 
suggestion and no lack of difference of 
opinion. 

An important type of ionospheric dis- 
turbance which occurs only on the illum- 
inated half of the earth is that associated 
with radio ‘‘fade-outs.’’ Attention was 
first called to the phenomenon by Dr. J. 
H. Dellinger and much is now known 
about it as the result of investigations 
earried out by him and his colleagues of 
the Washington ionosphere station and 
by the staff of the Huancayo station. The 
fade-out is a sudden disappearance of 
radio signals for a few minutes, the com- 
plete process of fading out and reappear- 
ing occupying a time usually less than an 
hour. The strength of the radio signal 
falls to zero in usually less than a minute, 
the effect being simultaneous throughout 
the sunlit hemisphere of the earth and 
most intense directly under the sun. By 
means of cooperation with the Mt. Wilson 
solar observatory it was observed that 
radio fade-outs occurred at times when 
there were unusually bright hydrogen 
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eruptions on the surface of the sun. Ionp. 
spheric observations showed that the fade. 
out was caused by a sudden increase oj 
ionization at or slightly below the F 
level, which produced heavy absorptio, 
of the radio signals. Therefore the ey 

dence is fairly complete that the ioniza. 
tion which occasions the fade-out is pro. 
duced by a sharp burst of radiation from 
a hydrogen eruption on the surface of 
the sun which travels in straight lines 
from the sun to the earth with approxi- 
mately the velocity of light. The radia. 
tion is in all probability ultra-violet light 

This is the first instance in which th: 
eause of a definite unusual terrestrial 
circumstance has been traced, almost be- 
yond doubt, to a definite unusual happen. 
ing on the sun. The hydrogen eruption 
usually, but not always, occurred near an 
active sunspot group. The numbers of 
known ionospheric disturbances of the 
fade-out type were 17, 103 and 220 in 
1935, 1936 and 1937, and thus increased 
rapidly with the increase of sunspots i: 
these years. 

In the foregoing paragraphs, the rela- 
tion of ionospheric phenomena to radi 
wave propagation has barely been touched 
upon, while its relation to terrestrial mag- 
netism has not been mentioned at all. An 
adequate discussion of these important 
topics is too long to be included here. 
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MAN’S CREATIVE YEARS IN MUSIC 


By Professors HARVEY C. LEHMAN and DeFOREST W. INGERHAM 


DEPARTMENT OF PSYCHOLOGY AND DEPARTMENT OF MUSIC, OHIO UNIVERSITY 


In what years is the best work done? 
What are the chronological ages at which 
men are most likely to compose delight- 
ful and immortal music? Perusal of the 
literature discloses almost every conceiv- 
able answer to the foregoing questions. 
For example, Phelps states that musical 
composition appears at early ages,’ Dor- 
land believes, on the other hand, that the 
best music is composed late in life.? Still 
another writer asserts that there are two 
types of geniuses, one of which matures 
early, the other late,* and Pitkin assures 
us that ‘‘Musical genius, high and low 
alike, flowers early and continues in 
bloom throughout life.’* From these 
mutually contradictory statements what 
is one to conclude? What are the facts? 

It is obvious of course that unsup- 
ported assertions prove nothing. To the 
critical student it is equally obvious that 
the method used by Dorland, that of sim- 
ply naming a large number of men of a 
given chronological age who have com- 
posed noteworthy musical selections is of 
questionable validity. Before accepting 
conclusions that are based upon what are 
alleged to be ‘‘illustrative cases,’’ the 
critical student will insist upon knowing 
whether the illustrations are really typi- 
eal or whether they are very exceptional. 
By the selection of some exceptional cases 
and the omission of others, it is possible 
to make an apparently strong case for 

1W. L. Phelps, The Reader’s Digest, 24: 79- 
81, 1924, 

2W. A. N. 
Virility,’? The Century Co., New York. 
+229, 1908. 

8’ H. Harvey-Day, Magazine Digest, 11: 85-86, 
1935. 

*W. B. Pitkin, ‘‘The Psychology of Achieve- 
ment,’’ Simon and Schuster, New York. Pp. 
xi+502, 1931. (See p. 205.) 


Dorland, ‘‘The Age of Mental 
Pp. vii 
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almost any preconception whatsoever. 
But for impartial study of the creative 
years an adequate method is needed—a 
method which takes account of both ex- 
ceptional and typical instances. Accu- 
rate conclusions regarding the chrono- 
logical ages at which men have most 
frequently composed various types of 
superior music will involve therefore: 
(1) Assembling a reasonably large ran- 
dom sampling of various types of supe- 
rior music, and (2) determining for the 
composers of each type of music the 
average number of compositions per 
chronological age level. 

In previous articles® the fact has been 
stressed that when age differences in 
creativity are being studied proper al- 
lowance should be made for the fact that 
individuals do not always live to a ripe 
old age. Some die early; others die dur- 
ing middle age. Therefore, since the 
representatives of the younger age 
groups are always more numerous than 
the representatives of the older age 
groups, the younger age groups might 
conceivably accomplish more merely be- 
cause of their greater numerical strength. 
Computation of the average number of 
achievements of each age group elimi- 
nates this difficulty. 

Several additional facts should be con- 
sidered. It obviously is not possible to 
study the entire life work of persons who 
are still living and achieving. There is 
no way of knowing what such individuals 
may accomplish during their later years. 
The present study includes for the most 
part, therefore, data for deceased com- 


5(a) H. C. Lehman, THE SciENTIFIC MONTHLY, 
43: 151-162, 1936; (b) H. C. Lehman, Tue Sc 
ENTIFIC MONTHLY, 45: 65-75, 1937. 
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posers.® For these the record is complete, 
and future research will probably change 
it only slightly, if at all. 


FRAND OPERA 


Data for the production of grand opera 
will first be submitted. In his ‘‘Cyelo- 
pedia of Music and Musicians,’ W. 8S. 
Pratt presents dates of first publication® 
for more than 2,000 grand operas that 
were composed by more than 500 indi- 
viduals. With the foregoing informa- 
tion, together with the birth and the 
death dates of the composers, it has been 
possible to obtain the average number of 
operas that were produced at each suc- 
cessive chronological age level. 

In Fig. 1 the solid line presents the 
chronological ages of 134 Italian com- 
posers at the time 650 of their grand 
operas were either first produced or first 
published. In studying the solid line in 
Fig. 1 it should be remembered that this 
eurve presents the average number of 


operas per chronological age level. 














FIG. 1. AVERAGE NUMBER OF GRAND OPERAS THAT 

WERE FIRST PRODUCED DURING EACH FIVE-YEAR 

INTERVAL OF THE COMPOSERS’ LIVES. THIS 

GRAPH IS BASED ON OPERAS THAT WERE WRITTEN 

BY ITALIAN, FRENCH, GERMAN, AND ‘‘OTHER’’ 
NATIONALS. 


6 There will be two exceptions to this rule. 
These exceptions will be noted when they occur. 

7 W.S. Pratt, ‘‘ The New Cyclopedia of Music 
and Musicians,’’ The Macmillan Co., New York. 
Pp. vi + 967, 1924. 

8 Pratt states: ‘‘. .. where dates are given 
they are usually those of first performance or 
publication.’’ Reference 7, p. 180. 





Proper allowance is thus made for th 
larger number of youthful composers, 

For example, for the 134 Italian cop. 
posers whose works are set forth in Fig 
1, it was found that 130 of them published 
24 grand operas at age 35. This was 
slightly more than an average of .18 of 
an opera per individual. Of these 130 
composers, 85 were alive at age 60. The 
85 composers surviving at age 60 pub. 
lished only 6 operas, which was slightly 
more than .07 of an opera per living in- 
dividual. In Fig. 1 the solid line is 
drawn as to be only about a third as high 
at age 60 as at age 35, thereby indicating 
that the average number of grand operas 
was only about a third as great at age 6 
as at age 35.° 

If, regardless of the number of con- 
posers that remained alive, the men of 
age 60 had produced operas at the sam 
average rate as did the men of age 35, th 
solid line in Fig. 1 would remain as high 
at age 60 as at age 35. However, the 
curve descends very markedly at th 
older age levels. Is this decrement due 
to loss of ability to compose grand 
opera? Or is it perhaps due to certail 
other factors which accompany advance 
in age? 

®In constructing the graphs that accompan) 
this article, the data for each of them were first 
reduced to a comparable basis by the following 
procedure: The peak of each statistical distribu 
tion was arbitrarily assigned a value of 100 per 
cent. and the other averages within the same 
statistical distribution were assigned propor 
tionate percentage values. For example, in Fig 
1, the peak of the distribution for the Italian 
composers occurred at ages 35 to 39 inclusive 
At this latter age interval the average number 
of grand operas per composer was .165, In th 
solid line of Fig. 1 the decimal .165 is plotted 
therefore as 100 per cent. At the age interval 
65 to 69 inclusive, the average number of operas 
per composer was .035. This latter decima 
fraction is equivalent to 21 per cent. of the 
maximum production (21 per cent. of .165) and 
in Fig. 1 the decimal .035 is plotted therefor 
as 21 per cent. The foregoing method of plot 
ting should be borne in mind when studying the 
graphs. 
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MAN’S CREATIVE YEARS IN MUSIC 


A CoMPARISON OF Four NATIONAL 
GROUPS 


In Fig. 1 the solid line presents data 

fr Italian composers only. The three 
rmaining lines of Fig. 1 present data 
fr French, German and ‘‘other’’ na- 
jionals. Im general, these age-curves 
vveal striking similarity. As regards 
the production of grand opera, signifi- 
ant and consistent changes seem to occur 
rith advance in chronological age re- 
ardless of nationality. In Fig. 1 it is 
apparent that: (1) All four of the curves 
rise somewhat more rapidly than they 
jescend; (2) each curve remains at 
nvarly its maximum height for a period 
ften to fifteen years; and (3) the 
Italians appear to compose more operas 
at the younger age levels than do the 
emposers from the other countries.’ 
This latter finding will perhaps be most 
sasily understood by those who have 
traveled in Italy and who have observed 
that in Italy even the small boys on the 
streets are likely to be heard whistling 
the airs of the well-known operas. 


THE Best-Lovep GRAND OPERAS 


Fig. 1 is based upon data that were 
available in Pratt’s ‘‘Cyclopedia of 
Music and Musicians.’’ Since Fig. 1 
presents data for more than 2,000 operas, 
this figure does not yield definite infor- 
nation as to when the best-loved operas 
were produced. The production of the 
grand operas that are most preferred by 
nusic lovers is revealed in Fig. 2. The 
data that were employed for the con- 
struction of Fig. 2 were obtained from 
the ninth edition of ‘‘The Victor Book 
f the Opera.’ This latter volume is 
‘©The method of plotting the curves might 
have given rise to an erroneous conclusion at this 
point but, as may be seen by study of Table II, 
no such error has occurred. Table II reveals 
clearly that, prior to age 30, the average number 
f operas per composer is definitely greater for 
the Italians than for any of the three other 


groups. 


‘The Victor Book of the Opera,’’ RCA 
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FIG. 2. AVERAGE NUMBER OF BEST-LOVED GRAND 

OPERAS THAT WERE FIRST PRODUCED DURING EACH 

FIVE-YEAR INTERVAL OF THE COMPOSERS’ LIVES. 

THIS GRAPH IS BASED ON 82 OPERAS BY 38 COM- 
POSERS. 


the result of an attempt to select only 
those grand operas that possess lasting 
value and that opera-goers are most 
likely to hear.*? In the preface of the 
foregoing book the editors make the fol- 
lowing explanatory statement: 

It has been our aim to make the present edi- 
tion of The Victor Book of the Opera as repre- 
sentative as possible by including all the Stand- 
ard operas regularly played in the repertoire and 
the newer operas that seem to be of permanent 
interest. 


If it be granted that the above-men- 
tioned purpose has been attained by the 
eompilers of ‘‘The Victor Book of the 
Opera,’’ it seems evident that the grand 
operas that are most preferred by opera- 
goers have been composed most fre- 
quently by men of ages 35 to 39 inclusive. 

Critical readers may wonder whether 
the shape of the curve in Fig. 2 is not 
perhaps due to the particular book that 
was employed for obtaining data. Might 


Manufacturing Co., Camden, New Jersey. Pp. 
526, 1936. 

12 In the construction of Fig. 2 data for a few 
living composers were included. However, their 
inclusion did not influence appreciably the 
shape of the age-curve. Perhaps it should be 
mentioned also that, although a few comic operas 
are listed in ‘‘The Victor Book of the Opera,’’ 
the comic operas were excluded when data were 
assembled for the construction of Fig. 2. 
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FIG. 3. AVERAGE NUMBER OF LIGHT OPERAS AND 
MUSICAL COMEDIES THAT WERE FIRST PRODUCED 
DURING EACH FIVE-YEAR INTERVAL OF THE COM- 
POSERS’ LIVES. THIS GRAPH IS BASED ON 121 
COMPOSITIONS BY 54 INDIVIDUALS. 





not other books that list the noteworthy 
grand operas yield curves of quite dif- 
ferent shape? The present writers 
sought an answer to the foregoing ques- 
tion by separate study of seven addi- 
tional opera guides™ (eight books in all) 
which purport to list the best-liked 


operas. 

What was found when age-curves 
were drawn by using data obtained from 
these eight books? The eight age-curves 
were found to differ in no essential re- 
spect from the curve that is shown in 
Fig. 2. Each of the eight curves attained 
its maximum height and each curve ex- 
hibited a rather narrow peak at the age 
interval 35 to 39 inclusive. 


13 (a) G. Kobbe, ‘‘The Complete Opera 
Book,’’ G. P. Putnam’s Sons, New York. Pp. 
xxii + 993, 1935; (b) J. W. MeSpadden, ‘‘ Opera 
Synopses,’’ Thomas Y. Crowell & Co., New York. 
Fifth edition, Pp. xviii+ 493, 1934; (¢c) G. P. 
Upton, ‘‘The Standard Operas,’’ Jansen, Mc- 
Clurg & Co., Chicago. Pp. 343, 1886; (d) P. 
England, ‘‘ Fifty Favourite Operas,’’ Harper & 
Brothers, New York. Pp. xvii+605, 1926; (e) 
Reclams Opernfiihrer. Herausgegeben von Georg 
Richard Kruse. Zweite, erweiterte Auflage. 
Verlag von Philipp Reclam jun. Leipzig. Pp. 
526, 1928; (f) E. Newman, ‘‘Stories of the 
Great Operas and Their Composers,’’ Garden 
City Publishing Co., Inc., Garden City. Pp. 322- 
335, 271, 1930; (g) ‘‘The Victrola Book of the 
Opera,’’ Victor Talking Machine Co., Camden, 
New Jersey. Eighth edition. Pp. 428, 1929. 


Licht OPERA AND MusicaL Comepy 


Fig. 3 presents data for 121 lig}; 
operas and musical comedies that wer 
written by 54 individuals from six dif. 
ferent countries..* Among the 54 com. 
posers are Germans, Frenchmen, fp. 
glishmen, Americans, Italians and one 
Russian. Perusal of the 121 titles wi 
serve to convince any impartial reader 
that, collectively, these are very superior 
works of their particular kind. For 
these light operas and musical comedies 
the peak of the age-curve occurs at ages 
40 to 44 inclusive, which is five years 
later than the peak for the production 
of favorite grand operas. (See Fig. 3 

In Fig. 3 notice the rather narrow age. 
range during which the majority of the 
light operas were produced. As wil 
appear later, for most types of musical 
composition that have been studied by 
the present writers, the most preferred 
works seem to have been composed dur- 


was the aggregate of the same type of 
composition. 


ORCHESTRAL Music 


Whereas, Figs. 1 to 3 inclusive are 
based upon the chronological ages of the 
composers at the time of first perfor- 
mance or first publication, Fig. 4 on the 
other hand reveals the ages of the com- 
posers at the time of composition. Thus, 
Fig. 4 presents composite age-curves that 
were constructed by the use of data ob- 
tained from: (1) Three source books” 
which list orchestral selections of lasting 
popularity, and (2) six source books” 

14 J. W. MeSpadden, ‘‘ Light Opera and Musi 
cal Comedy,’’ Thomas Y. Crowell Co., New York. 
Pp. xxi + 362, 1936. 

15 (a) J. N. Burk (Editor), ‘‘ Philip Hale’s 
Boston Symphony Programme Notes,’’ Doub 
day, Doran & Co., Inc., New York. Pp. xix 
+400, 1935; (b) C. O’Connell, ‘‘The Victor 
Book of the Symphony,’’ Simon and Schuster 
Ine., New York. Pp. xviii+530, 1934; (¢) © 
P. Upton and F. Borowski, ‘‘ The Standard Con 
cert Guide,’’ A. C. McClurg & Co., Chicago. 
Pp. 551, 1930. 





Comepy 


121 light 
that Were 
mM six dif. 
le 54 com- 
men, Ep. 
} and one 
titles wil] 
ial reader 
Y superior 
‘ind. For 
comedies 
rs at ages 
five years 
roduction 
e Fig. 3. 
rrow age- 
ity of the 
As will 
f musical 
udied by 
preferred 
sed dur. 
nge than 


| type of 


sive are 
es of the 

perfor- 
4 on the 
the com- 
. Thus, 
‘ves that 
data ob- 

books" 
lasting 
ooks*** 


ind Musi- 
few York, 


p Hale’s 
’ Double- 
Pp. xix 
e Victor 
Schuster, 
; (ce) G. 
ard Con- 
Chicago. 


MAN’S CREATIVE 








—_" P P “a 
“ “as x 3s by es 70 60 
_chrogologies! Agee, 


rig. 4. AVERAGE NUMBER OF ORCHESTRAL SELEC- 
TIONS OF LASTING POPULARITY THAT WERE COM- 
POSED DURING EACH FIVE-YEAR INTERVAL OF THE 
COMPOSERS’ LIVES. COMPOSITE CURVES BASED 
on: (A) THREE BOOKS AND (B) SIX BOOKS— 
WHICH LIST FAVORITE ORCHESTRAL WORKS. 





(which number includes also the three 
source books). 

In constructing the composite curves 
which are set forth in Fig. 4 each orches- 
tral selection was counted as often as it 


was listed. Thus, when the three source 


books were being examined, a selection 
that was listed in each of the three books 
was tallied three times, a selection that 
was listed in only two of the three source 
books was given two credits, and a selec- 
tion that was mentioned in only one book 


was counted only once. This procedure 
is based upon the assumption that those 
orchestral selections which are listed by 
a larger number of compilers are more 
popular than are the selections which are 
listed less frequently. This measure of 
merit, although it is obviously a crude 
one, is perhaps sufficiently accurate for 
the purpose for which it has been used. 
The two curves in Fig. 4 reveal that 
only a slightly different curve is ob- 
tained when six books instead of only 


16 (a) L. Gilman, ‘‘Stories of Symphonie 
Music,’’ Harper & Brothers, New York. Pp. xvii 
+359, 1907; (b) G. P. Upton, ‘*‘The Standard 
Symphonies,’’? A. C. MeClurg & Co., Chicago. 
Pp. xii+ 321, 1903; (c) P. H. Goepp, ‘‘Sym- 
phonies and Their Meaning,’’ (First and Second 
Series), J. B. Lippincott Co., Philadelphia. Pp. 
xx + 498, 1908, 





YEARS IN MUSIC 435 
three books are utilized for obtaining 
data. This finding suggests that the data 
possess internal consistency. Note that 
both of the curves in Fig. 4 exhibit rather 
narrow peaks, a characteristic which has 
received previous comment. It seems 
apparent that the orchestral selections 
which are most popular with music lov- 
ers, and which have withstood the test 
of time, have been composed most fre- 
quently by men of ages 35 to 39 inclu- 
sive. This was not necessarily the most 
prolific period of the composers of these 
works, but it was the most productive of 
works considered superior by posterity. 


CONTEMPORARY Music versus Music 
THAT HAS ENDURED 


In Fig. 5 the data for the dash-line 
were obtained from still another, a 
seventh, book of orchestral selections, 
namely, from Olin Downes’s ‘‘Sym- 
phonic Masterpieces.’"** This dash-line, 
which presents data for 53 superior 
orchestral selections by 19 composers 
(now deceased), corroborates the find- 
ings that were set forth in Fig. 4. This 
curve reveals once again that the best- 
loved orchestral selections have been 
composed most frequently by individuals 
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FIG. 5. ORCHESTRAL WORKS. 

SELECTIONS THAT HAVE SURVIVED, AND (B) OR- 

CHESTRAL SELECTIONS WRITTEN BY CONTEMPO- 

RARY AMERICANS BETWEEN THE YEARS 1912 AND 
1932. 
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170. Downes, ‘‘Symphonic Masterpieces,’’ 
The Dial Press, New York. Pp. xix + 294, 1935. 
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who were from ages 35 to 39 inclusive at 
the time of composition. 

The solid line in Fig. 5 presents data 
for contemporary American composers 
whose works have been listed by Claire 
Reis.** In the foreword of her compila- 
tion Reis makes the following explanatory 
statement : 


In order to present a complete picture of the 
outstanding works written during the past 
twenty years . .. this second edition of Ameri- 
can Composers has been compiled. .. . 4 Although 
it may seem arbitrary to include only works 
written between 1912 and 1932, yet a score of 
years is a fair exposition of contemporary music. 
It is the purpose of the editor ... to present 
this material with less emphasis on the complete 
historical survey than on the original work which 
has come out of this country in the last twenty 
years. 


In Reis’s volume data are presented 
separately for different types of music. 
It was possible, therefore, to tabulate 
separately the data for orchestral works 
by living American composers. It per- 
haps should be mentioned that many of 
the modern orchestral selections that are 
listed by Reis are still in manuscript 
form, not having as yet been published.*® 

Fig. 5 reveals that, whereas the orches- 
tral selections which to-day are most pre- 
ferred by music lovers have been com- 
posed most frequently by men of ages 
35 to 39 inclusive, contemporary Ameri- 
can composers, on the other hand, have 
produced their greatest volume between 
the ages of 50 and 54. However, these 
latter works have not yet met the test of 
time. Note the marked difference in the 
shapes of the two curves of Fig. 5. The 
age-curve for the contemporary American 
composers sustains itself well until be- 


’ 


180, Reis, ‘‘American Composers,’’ second 
edition, published by the United States Section 
of the International Society for Contemporary 
Music, New York. Pp. 129, 1932. 

19 Since some of this contemporary music was 
written in 1912 and was still unpublished in 
1932, one can hardly avoid the suspicion that 
some of it is destined to remain forever unpub- 
lished. 
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yond age 70, whereas, the age-curve which 
sets forth the most esteemed works of the 
deceased composers descends sharply 
after age 37 is attained. 

In studying the two age-curves of Fig 
5 one can hardly refrain from specula. 
tion. Were the contemporary Americans 
composing the best as well as the greatest 
quantity of their music from ages 50 tp 
54? Or does quality of musical composi- 
tion decline at earlier age levels than does 
quantity of composition ? 


CANTATAS 


Fig. 6 presents dates of composition 
for cantatas. In his book, ‘‘The Stand. 
ard Cantatas,’’*° George P. Upton gives 
short sketches of 73 cantatas. In the 
appendix of this same book Upton pre 
sents a somewhat more exhaustive cata- 
logue of 247 cantatas. The list that is 
given in the appendix includes also the 
cantatas that appear in the table of con- 
tents. It seems obvious that Upton places 
in his table of contents, and discusses in 
the body of his book, those cantatas which 
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FIG. 6. CANTATAS. (A) CANTATAS 

SUPERIOR MERIT, AND (B) CANTATAS OF 

WHAT LESSER MERIT. GROUP (B) INCLUDES 
GROUP (A). 


SOMI 


he regards as having greatest merit. The 
247 cantatas that are listed in the appen- 
dix are evidently regarded by Upton as 


20 G. P. Upton, ‘‘ The Standard Cantatas,’’ A. 
C. McClurg & Co., Chicago. Pp. 367, 1888. 
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of lesser average importance than the 
cantatas which are given space in the 
body of his book. For the more selective 
list which appears in the table of con- 
tents, the average number of cantatas per 
composer is 1.92; for the more inclusive 
list which appears in the appendix the 
average is 3.80. 

In Fig. 6 the dash-line sets forth the 
ages of the composers at the time of com- 
posing the more selective list of cantatas 

that which appears in the table of con- 

tents). The solid line in Fig. 6 presents 
analogous information for the cantatas 
that are listed in the appendix. Fig. 6 
suggests that, as compared with the larger 
aggregate, the more important cantatas 
(those best-liked) are more often com- 
posed during a somewhat narrower age- 
range. This conclusion is suggested by 
the fact that the age-curve for the more 
selective list of cantatas reveals a rather 
rapid rise and decline, whereas the curve 
for the more inclusive list of cantatas 
exhibits a wider spread. 


SYMPHONIES 


Fig. 7 sets forth, for symphonies, age- 
curves that are analogous to those that 
are presented in Fig. 6 for cantatas. In 
Fig. 7 both age-curves are again based 
upon dates of composition. The data for 
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FIG. 7. SYMPHONIES. (A) SYMPHONIES OF VERY 

SUPERIOR MERIT, AND (B) SYMPHONIES OF SOME- 

WHAT LESSER AVERAGE MERIT. GROUP (B) IN- 
CLUDES GROUP (A). 
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FIG. 8. AVERAGE NUMBER OF CHAMBER MUSIC 
SELECTIONS THAT WERE FIRST PUBLISHED DURING 
EACH FIVE-YEAR INTERVAL OF THE COMPOSERS’ 
LIVES. THIS GRAPH IS BASED UPON 970 SELEC- 
TIONS BY 283 DECEASED COMPOSERS. 


both of the curves of Fig. 7 were obtained 
from another of Upton’s books, ‘‘The 
Standard Symphonies.’’* In Fig. 7 the 
dash-line is again employed for setting 
forth the chronological ages of the com- 
posers at the time of composing the 56 
symphonies which Upton lists in his table 
of contents and which he evidently re- 
gards as very choice selections. And the 
solid line presents data for the 231 sym- 
phonies that are to be found in the ap- 
pendix of Upton’s book.** For the more 
selective list of symphonies (that which 
comprises the table of contents) the aver- 
age number of compositions per composer 
is 2.33; for the more inclusive list (that 
which is found in the appendix) the aver- 
age is 3.91. Fig. 7 implies that the best- 
loved symphonies, like the best-loved can- 
tatas, are composed during a somewhat 
narrower span of years than are sym- 
phonies of lesser merit. 


CHAMBER Music 


Fig. 8, which presents dates of first 
publication® for 970 selections of cham- 


21 G. P. Upton, ‘‘ The Standard Symphonies, ’’ 
A. C. McClurg & Co., Chicago. Pp. xii +321, 
1903. 

22 A few symphonies had to be omitted because 
the dates of composition were not available. 

23 W. W. Cobbett, ‘‘Cobbett’s Cyclopedia of 
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ber music that were composed by 283 in- 
dividuals, attains its peak at the age 
interval 35 to 39. However, when dates 
of composition (which were available for 
179 chamber music selections by 37 com- 
posers) were plotted separately, the peak 
of production was found to occur at ages 
30 to 34 inclusive. 

In Fig. 8 a very marked rise in the age- 
curve may be observed at the age interval 
70 to 74. Two individuals are chiefly 
responsible for this phenomenon, namely, 
Max Bruch (1838-1920), who published 
9 chamber music selections at age 72, and 
J. D. Artot (1803-1887), who published 
12 selections at this same advanced age. 
It seems unlikely that these 21 selections 
were all composed at so late an age. It 
seems much more likely that in the case of 
both Bruch and Artot there was a con- 
siderable time-lag between the dates of 
composition and the date of first publica- 
tion. If the latter hypothesis is valid, the 
unusual rise at the right of the curve in 
Fig. 8 is due to exceptional time-lag be- 
tween date of composition and date of first 
publication rather than to exceptionally 
late composition. 


OTHER TyYPEs or Music 


Fig. 9 reveals the chronological ages at 
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AVERAGE NUMBER OF VOCAL SOLOS THAT 
COMPOSED OR FIRST PUBLISHED 
FIVE-YEAR INTERVAL OF THE COM- 
301 SOLOS BY 29 COMPOSERS. 
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which 301 vocal solos were either eon. 
posed or first published by 29 noted com. 
posers. The foregoing statement refer 
to the music, not to the words, of the voce 
selections. Although, for some of they 
vocal solos, only the dates of first publica. 
tion were available, for most of them the 
dates of composition were obtained 
Some of the data for constructing Fig. 9 
were obtained from the biographies 0; 
individual composers,”* but most of the 
data were procured from the 1927 editio, 
of ‘‘Grove’s Dictionary of Music and 
Musicians. ’’*° 

It goes without saying that not all the 
301 solos that are pictured in Fig. 9 ar 
really noteworthy vocal selections. Hov- 
ever, in obtaining the data for Fig. 9 
selections were utilized only when men- 
tioned specifically by name or by opus 
number, and when either the date of com- 
position or the date of first publication 
was available. For example, in Schauff- 
ler’s biography of Beethoven it is re. 
corded that during one year Beethoven 
arranged the accompaniments to 2) 
Seotch songs. It seems likely that the 
latter figure may perhaps be a mere esti- 
mate. In any event, probably not all the 
25 accompaniments were of great impor- 
tance. It is here assumed that if both 
the name of the composition and its date 
have come down to us, tabulation thereof 
will provide a fair sampling of the com- 
posers’ better vocal selections.*® 

24 (a) R. H. Schauffler, ‘‘Beethoven: Th 
Man Who Freed Music,’’ Doubleday, Doran 
& Co., Inc., New York. Pp. 693, 1935; (b 
Bidou, ‘‘Chopin,’’ (translated by Catherine Ab 
son Phillips), Tudor Publishing Co., New Yor! 
Pp. 267, 1925; (c) W. Niemann, ‘‘ Brahms,’ 
(translated from the German by Catherine A 
son Phillips), Alfred A. Knopf, New York. P| 
xiii+ 492, 1930; (d) S. Kaufman, ‘‘ Mendels 
sohn: A Second Elijah,’’ Tudor Publishing ‘ 
New York. Pp. xiv + 353, 1936; (e) C. D. Bi 
and B. von Meck. ‘‘ Beloved Friend’’: The 
Story of Tchaikowsky and Nadejda von Meck. 

25 H. C. Colles (Editor), ‘‘Grove’s Dictionary 
of Music and Musicians,’’ Third edition, 
Macmillan Co., New York. Five volumes, 192’. 

26 Since the songs of many of the composers 
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rig. 10. AVERAGE NUMBER OF INSTRUMENTAL 

SELECTIONS THAT WERE EITHER COMPOSED OR 

FIRST PUBLISHED DURING EACH FIVE-YEAR INTER- 

VAL OF THE COMPOSERS’ LIVES. 287 SELECTIONS 
BY 34 COMPOSERS. 


Fig. 10 presents information regarding 
387 instrumental selections, mostly piano- 
forte and violin pieces, by 34 noted com- 
posers. Most of the comments that 
appear in the preceding paragraph re- 
garding method of selection are appli- 
cable also to Fig. 10. Instrumental 
selections were tabulated only when men- 
tioned specifically by name or by opus 
number, and when either the date of com- 
position or the date of first publication 
was available. Both biographies*** and 
‘“‘Grove’s Dictionary of Musie and Musi- 
cians’’ were employed as sources of in- 
formation. In Figs. 9 and 10 the age 
differences in creativity are clearly ap- 
parent. In each instance the peak of the 
age-curve appears prior to age 35. 
Further comment regarding Figs. 9 and 
10 is perhaps unnecessary. 


CONTEMPORARY Music 


Fig. 11 sets forth data for 1,286 mis- 
cellaneous musical compositions by 131 
contemporary Americans. The data for 
this graph were obtained from Reis’s 
‘‘American Composers.’’ It will per- 
haps be recalled that Reis presents what 
she deseribes as ‘‘the outstanding works’”’ 





are to be found in their operas, only a sampling 
of their vocal selections could be obtained by this 
procedure, 
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that were written by American composers 
between the vears 1912 and 1932, and 
that many of the 1,286 compositions have 
not yet been published. Note that the 
age-curve in Fig. 11 attains its peak at 
ages 50 to 54 inclusive, and that this 
curve sustains itself rather well from 
ages 30 to 70. 

The 1,286 musical selections that were 
listed by Reis were classified by her ac- 
cording to type of composition. For four 
of the five types of music for which Reis 
presents data, the apogee of production 
occurred beyond age 45. Considered in 
the light of the other data that have been 
presented herein, two hypotheses will 
probably occur to the reader, namely: 
(1) As compared with the composers of 
an earlier day, contemporary Americans 
continue to compose music at older age 
levels, and (2) both the composers of 
to-day and those of the past have endeav- 
ored to produce music during most of 
their mature years but, for a group of 
individuals, the peak for quality of com- 
position occurs at an earlier age level 
than does the peak for quantity of com- 
position. 

It would be difficult, if not impossible, 
to produce unequivocable evidence in 
support of either of the foregoing hy- 
potheses. A newspaper writer advanced 
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FIG. 11. AVERAGE NUMBER OF ‘‘OUTSTANDING’’ 

MISCELLANEOUS MUSICAL SELECTIONS THAT 

WERE WRITTEN BY CONTEMPORARY AMERICANS 

BETWEEN 1912 AND 1932. 1,286 SELECTIONS BY 
131 COMPOSERS. 


a) Ls 





440 THE SCIENTIFIC MONTHLY 


the hypothesis that, as compared with The preceding paragraph sets a prob. 
: 5 I 
men who lived in earlier days, modern lem for the future. Tastes change, and 
man is able to maintain his vigor, and _ there is at present no sure method for 
thus to continue his output, over alonger determining what future generations of 
5 a) 
period of time. Therefore, it was argued, music-lovers will acclaim. 7" Regardless 
it might well be that the contemporary of future appraisals, the following eyi- 
4 icé S re rriting a f y . ° eae 
Americans were W riting the best as well 2" It is of interest that no composition by s 
as the greatest quantity of their music deceased feminine composer is listed by th: 
from ages 50 to 54. lf the foregoing critics and historians whose works were employed 
arguments be valid, it is of course possible i™ the present study. It seems apparent that 
that future generations will esteem most 0dr critics do not esteem very highly th; 
hic mye y musical selections that have been written by 
1ighly the compositions that were written women. Since a considerable number of 
by the contemporary Americans when the feminine composers are listed in Reis’s ‘‘ Amer 
latter were beyond 50 years of age. The can Composers, ’’ (See Reference No. 18) one is 
latter hypothesis is submitted not as a ‘e4 to wonder how many of the works of thes 
belief f tl] sent writers but = feminine composers will meet with the app 
as ¢ mS PrCneEs we =e a mere of future generations. And why have 
as one of several hypothetical possibili- been no (or only a very few) outstanding 


feminine composers heretofore? 
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* Insufficient data for determining the peak of production. 

+ G. P. Upton, “The Standard Oratorios,” A. C. McClurg & Co., Chicago. Pp. 335, 1887. 

tF. B. Emery, “The Violin Concerto,” The Violin Literature Publishing Co., 331 West Ohio Street 
Chicago. Pp. 615+xl, 1938. Age-curves were constructed which reveal when oratorios and violin con 
certos are most frequently composed but these curves have not been published herein because of lack « 
space. The essential findings regarding these two types of musical composition are set forth in Tables I 
and ITT. 
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MAN’S CREATIVE 


dence leads the present writers to assert 
that, according to present-day standards 
of judgment, quality of musical composi- 
tion declines at earlier age levels than 
does quantity of composition. 

To the writers it seems highly probable 
that the less important works of the less 
important deceased composers have not 
always been preserved for posterity and 
that, in many instances, no record of these 
less important compositions is available. 
Significant in this connection is the fact 
that the following phrases often appear 
in histories of music: ‘‘only fragments 
extant,’’ ‘‘not given and score de- 
stroyed,’’ ‘‘many of his early works have 
never been published.’’ If, for the more 
prominent composers, most if not all of 
the titles of their works are available, 
study of the latter should reveal some- 
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thing regarding the quantitative output 
of past generations of composers. 


QUALITY VERSUS QUANTITY 
Return for a moment to Fig. 7. Some 
of the composers that are listed in the 
appendix of Upton’s book, ‘‘The Stand- 
ard Symphonies,’’ are not listed in his 
table of contents. Therefore, since the 
two age-curves of Fig. 7 are not based 
upon compositions by the same individ- 
uals, the difference in the shapes of the 
eurves of Fig. 7 might conceivably be 
due in part to the fact that the works of 
different composers were utilized for con- 
structing the age-curves. As a means of 
studying this possibility, the writers iso- 
lated data for 19 composers whose works 
were listed both in the table of contents 
and also in the appendix of Upton’s book. 


TABLE II 


AVERAGE NUMBER OF MUSICAL COMPOSITIONS PER FIVE-YEAR INTERVAL 
Tue PEAK OF EACH STATISTICAL DISTRIBUTION 18 ITALICIZED 








Age interval 


35- 40- 45- 50- 55- 60- 
39 49 54 59 64 66 79 «84 





Fig. 1 
(Italians) 
(Frenchmen) 
(Germans) 
(Others) 

Fig. 2 

(The Victor Book). 

Fig. 3 
(Light Opera) 

Fig. 4 
Tn Pr cise ‘coe see 048 . 
(Six books) nee eee d 044 . 

Fig. 5 
(Orchestral-Downes) ... ... 011. 
(Orchestral-Modern) ... .... .050 . 

Fig. 6 
(Select Cantatas) . ... ... «++ .026 .032 
(Cantatas — the ag- 

gregate) eee < 037 .043 . 

Fig. 7 
(Select symphonies) ... .... 025 . 
(Symphonies — the 

QUBTORESS) wcccce coe ese ¢ 068 . 

Fig. 8 
(Chamber music) .. ... .001. .036 . 

Fig. 9 

(Vocal solos) 007 .028 . .241 .45 

Fig. 10 
(Instr. music) 018 .135 . .3823 .38 

Fig. 11 
(Mise. contempo- 


rary music) .... .001 .001 .012 .108 .329 .503 . 


.091 .083 .061 .047 .035 . 008 .020 
7 .139 .108 .O78 .064. / .068 .016* 
.069 .O83 .031 .043. ae ec 
O85 .0O72 .065 .044. j 024 

049 .040 .O77 
102 .044 .042 .03 


.134 .259 .092. 
.096 .062 .Of 


039 .0f 031 . d ees 
221 .278 .240 .190 .222 .200 


023 .058 
.081 .098 27 .010 .060 


O87 .046 .045 


O82 .097 .067 .009 
081 .047 .042 .037 .102 .020 .021 
098 .082 .103 .096 

.156 .232 .162 .078 .100 .180 


.486 .538 .601 .505 .429 .474 .200 





* The average for the succeeding five-year interval, namely, for ages 85 to 89 inclusive is .087. 
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Age-curves were then constructed, sepa- 
rately for those symphonies that were 
listed only in the table of contents and 
also for those listed both in the table of 
contents and in the appendix. For the 
19 composers the average number of their 
works that were listed in the table of con- 
tents was 2.53; the average number listed 
in the appendix was 7.68. For the more 
select list the peak of production occurred 
at the age interval 30 to 34; for the more 
inclusive list the apogee occurred at ages 
55 to 59. 

In similar manner 36 composers were 
isolated whose names were to be found 
both in the table of contents and also in 
the appendix of Upton’s book, ‘‘The 
Standard Cantatas.’’ The 36 composers 
had written 68 cantatas which are listed 
in Upton’s table of contents, and 151 can- 
tatas which are listed in the appendix. 
For the more select list of cantatas the 
peak of production occurred at ages 40 
to 44; for the larger aggregate the peak 
occurred at ages 55 to 59. 

trand opera was studied in like man- 
ner. Twenty-five composers were found 
who had contributed 75 grand operas 
which found their way into the eighth 
edition of ‘‘The Victrola Book of the 
Opera.’’ For the same 25 composers 398 
of their works are listed in Pratt’s 
‘*Cyclopedia of Music and Musicians.’’ 
For the more select list of grand operas 
the apogee of production was found to 
occur at ages 35 to 39; for the larger 
number of their works the peak occurred 
at ages 50 to 54. 

Although analogous data have not been 
assembled for every type of music, the 
foregoing findings are highly suggestive. 
It seems likely that both to-day and in 
former days the peak for quality of musi- 
eal composition appears at earlier age 
levels than does the peak for quantity of 
composition.** Since quality of composi- 


b 


28 A similar situation has been found to exist 
with reference to the writing of ‘‘ best books,’’ 
and data have been assembled which suggest 
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tion and quantity of composition are not 
perfectly correlated, there is no valid 
reason for supposing that the contem. 
porary Americans have written their be; 
music at ages 50 to 54, their most prolific 
period. 
CONCLUDING REMARKS 

If it be granted that the sources from 
which the foregoing data have been ob- 
tained are trustworthy sources, it seems 
obvious that, although men attempt t 
write music during most of their mature 
years, for at least several types of com- 
position, the best-loved works are pro 
duced (most frequently) during a shorter 
span of years than are works of lesser 

TABLE III 

AGE INTERVALS DuRING WHICH VARIOUS TYPES oF 


MUSIC ARE Most FREQUENTLY COMPOSED* 








Ages 25 to 29 
Instrumental selections. 


Ages 30 to 34 
Symphonies. 
Chamber music (by both deceased composers and by 
contemporary Americans). 
Vocal solos. 
Grand opera (the aggregate thereof). 


Ages 35 to 39 
Grand opera (best-liked). 
Orchestral music (best-liked). 
Sacred choral music. 
Cantatas (The aggregate thereof). 

Ages 40 to 44 
Light operas and musical comedies. 
Violin concertos. 
Cantatas (best-liked). 

Ages 45 to 49 
Stage works (by contemporary composers). 


Ages 50 to 54 
Orchestral music (by contemporary Americans) 
Chamber orchestra music (by contemporary Ameri- 
cans). 
Ages 55 to 59 
Choral music (by contemporary Americans). 





* Unless otherwise specified, the data are for 
deceased composers only. 
merit. In weighing the latter assertion 
it should be remembered that this state- 
ment applies to groups of composers and 
that any extension of group description 
to the individual will always be open to 
question. 

Writers sometimes point to the fact 


that this generalization holds also for certain 
kinds of scientific endeavor. Only a part of t 
latter findings have been published. 
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that Mozart wrote four sonatas for the 
violin and piano at age eight, and they 
mention also that Mozart wrote his first 
symphony at this same tender age. One 
might point also to the fact that Men- 
delssohn composed his best-known work, 
‘‘4 Midsummer Night’s Dream’’ at the 
age of 17. Those who are content to rely 
upon a few exceptional instances, selected 
to prove something, can find a number of 
other examples of early creativity in the 
field of music. But to those who have 
an intellectual outlook broader than that 
of the partisan debater, whose only desire 
is to maintain a pre-conceived theory, 
such isolated instances are of minor im- 
portance for the determination of age 
differences in creativity. Equally irrele- 
vant for the latter purpose are the facts 
that Cesar Franck wrote his D minor 
symphony at age 66, Handel’s marvel- 
ously beautiful ‘‘Messiah’’ was com- 
posed when Handel was 56, and Verdi 
wrote ‘‘Falstaff’’ when he was almost 80 
years old.?* 

The relationship between chronologi- 
eal age and superior musical composition 
can be ascertained only if enough cases 
are assembled to yield some sort of statis- 
tical distribution. With reference to 
every type of human performance there 
are likely to be notable exceptions. How- 


ever, isolated instances, and even lists of 
exceptional accomplishments, prove noth- 
ing at all regarding the relative creative- 
ness of the various age groups. 

Some readers who have perused this 
article to the present point may wonder 
why the writers do not advance a theory 
by way of explaining their findings. In 
the space that has been allotted them for 
publication of this study the writers have 
chosen to present factual findings with a 
minimum of arm-chair speculation. The 
decrements in the age-curves are obvi- 
ously the accompaniment of later matur- 
ity. The present study does not reveal 
whether (for groups of composers) this 
decrement is the inevitable accompani- 
ment of advance in chronological age. 
Nor does this study reveal specific causa- 
tive factors. Indeed, solution of the 
latter problems may well attract the best 
efforts of several generations of investi- 
gators. 

To some, the above findings will per- 
haps bring a feeling of regret. Is it pos- 
sible that (for groups of composers) 
quality of musical composition starts de- 
clining at such relatively early age levels? 
In preparing this manuscript the present 
investigators obviously have had no 
choice but to report what the evidence 
seems to indicate. 


NEW DEVELOPMENTS IN SCIENCE MUSEUM 
TECHNIQUES AND PROCEDURES 


By ROBERT P. SHAW 
DIRECTOR, NEW YORK MUSEUM OF SCIENCE AND INDUSTRY 


THE technique of presenting scientific 
and industrial exhibits to the public has 
progressed a long way since the days 
when ‘‘half a mile of canned tomatoes’”’ 
represented a high point in exhibition 
ideas. 


2° Falstaff is regarded by many as Verdi’s 
masterpiece. 


The main thought behind this type of 
presentation, which touched the above- 
mentioned high a number of years ago, 
was obviously to impress upon the ob- 
server the importance of an industry or 
an achievement by staggering him with 
mere size or numbers. If a single can 
of tomatoes was a good thing in itself, 
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then one can multiplied by many hun- 
dreds must surely be something to pause 
and reflect upon. 

To-day, however, with the vastly in- 
creased variety of media at our com- 
mand, and with a more enlightened and 
carefully thought-out purpose behind 
every exhibition program, the technique 
of exhibit presentation has become 
rather more subtle, and, we feel, consider- 
ably more effective in its approach to the 
public. The Chicago Century of Progress 
had much to do with raising the level 
of this technique and out of it came a 
number of new and useful ideas. So, 
too, one looks for the New York and San 
Francisco World’s Fairs to open up val- 
uable possibilities in this direction. And 
meanwhile, working along through the 
level stretches between the landmarks 


provided by such expositions, science 
museums and other institutions and or- 
ganizations interested in the exhibition 
field serve as experimental laboratories 


where new ideas are developed and tried 
out—some, naturally, to be discarded, 
but others to become established as 
sound and proved methods of visual 
education. 

If mere magnitude was the criterion 
by which an exhibit was measured years 
ago, to-day our standards are quite dif- 
ferent. To-day, we look, first, into the 
value or significance of an idea and then 
rate it accordingly as to size of its con- 
crete expression. For the primary pur- 
pose of any exhibit to-day is to educate, 
to show the public where a development, 
invention or discovery belongs in its own 
historical field and then where it belongs 
in the individual’s every-day life. 
Planned by modern methods, an exhibit 
dealing with canned tomatoes would 
never, now, Call in the handy man to pile 
row upon row of cans in one overwhelm- 
ing array and let it go at that. It would 
eall in the farmer to explain how mod- 
ern agricultural methods have produced 
bigger, more palatable and nutritious 
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tomatoes; the canner to describe how 
ripe tomatoes are picked and taken to 
the canning factory, there to be pre. 
pared and sealed into tins; the engineer 
to picture the machinery and up-to-date 
methods of handling that have been de. 
veloped for the factory; the laboratory 
technician, the doctor and the dietitian 
to tell how research in vitamins has em- 
phasize the importance of tomatoes in 
the diet and in how many ways they can 
be used to further the health of children 
and adults. All this varied information 
would then be analyzed and evaluated, 
and finally translated into the terms of 
modern exhibit display, actual machines, 
models, both static and operating, dio- 
ramas, motion pictures and other media 
being selected to be worked into a com- 
pact, but dramatic and many-sided pic- 
ture of tomato canning as an industry 
in itself, and in its relation to the eco- 
nomic and social scheme of the twentieth 
century. 

Keeping in mind that in these modern 
times the science museum must compete 
with the theater, motion pictures, sports 
events and numerous other insistent bids 
for the attention of the public, it will be 
obvious that any exhibition, whether 
scientific, industrial or of whatever char- 
acter, must discover and put into effec- 
tive use techniques of presentation suf- 
ficiently unusual to attract and hold the 
much-sought-after average person. Not 
only, therefore, are the techniques them- 
selves of interest, but methods that may 
lead to their discovery are also useful. 

In the following pages, we have at- 
tempted to describe some of the tech- 
niques which have been developed at the 
New York Museum of Science and In- 
dustry, and to suggest some of the ways 
in which, looking constantly toward the 
development of new methods, we feel out 
public sentiment in regard to its scien- 
tific interests. 

One of the most effective ideas we 
have worked out recently in the field of 
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illumination is known as our masked 
lighting technique. This was developed 
as we were casting about for an exhibit 
to take the place of the famous trans- 
parent woman, which, after a phenom- 
enally successful extended showing, was 
taken on a tour through the country. 
This life-sized transparent figure, 
whose internal organs were illuminated 
one by one in an unusual lighting se- 
quence, occupied the spotlight in the 
museum in a very literal sense for a pe- 
riod of six months. It was so popular, 
indeed, that after it left us, some two 
hundred or more people out of the daily 
attendance at the museum declared they 
had come specifically to see this exhibit, 
and were greatly disappointed not to 
find it. As it was not possible or prac- 


tical for us at the time to construct a 
duplicate of this figure, and as the ex- 
pense involved in obtaining one from 
Europe, where it was made, was pro- 
hibitive, we had to find some other way 


to satisfy the demand for a spectacular 
physiological exhibit of this character. 

We did this by sending abroad for a 
typical medical school figure, which we 
named ‘‘Miss Anatomy’’ and with which 
we worked out an ingenious lighting 
system comprising sixteen concealed 
projectors to illuminate, in rotation, the 
various opaque organs. In order to 
achieve the effect desired, in which each 
individual organ would be brilliantly 
illuminated, with its natural outlines 
and contours thrown into sharp relief 
while the rest of the body would remain 
in darkness, the projectors were first 
made to serve the purpose of small cam- 
eras. By illuminating the particular 
area containing an individual organ and 
exposing a film placed in front of the 
projector, a pattern was obtained from 
which a very accurate masking was con- 
structed to bring about the required 
sharp cut-off in the lighting of a given 
part without encroaching upon the rest 
of the body surface. In this way, a 
series of sixteen sequences was devel- 


oped in which one organ after another 
was spotlighted while a lecturer ex- 
plained its structure and function. 

This masked lighting technique is as 
readily applicable in fields other than 
the physiological. It might be used, for 
example, in demonstrating a compli- 
cated piece of machinery or equipment 
where it was desired to point out and ex- 
plain the important parts individually. 
These would be successively highlighted 
and coordinated, leading up to an illu- 
minated showing of the complete mech- 
anism. Or, again, a process could be ex- 
plained by breaking down its component 
parts into a related series of ‘‘spotlight 
performances. ’’ 

Our progressive exhibit method of 
presentation is another type of tech- 
nique which has been developed here at 
the museum and which we have applied 
most intensively in our electrotechnol- 
ogy division. The basic idea of this 
technique is to present to visitors, in the 
form of a connected story, but with ex- 
hibition media, the outstanding discov- 
eries and developments in a particular 
branch of science. In the electrotechnol- 
ogy division, of course, we would be 
dealing with the story of electrical sci- 
ence. 

Organized by this progressive exhibit 
method, then, our story of electrical sci- 
ence is told in a series of exhibit units, 
each one of which deals with an out- 
standing phase of that story and leaves 
it ready to be taken up by the next unit. 
Each individual unit consists of four 
parts—operating exhibits on a working 
level convenient to the visitor’s hand, 
which demonstrate the main ideas and 
experiments with which that unit is con- 
cerned; titles and explanatory legends 
on the wall background; historical ex- 
hibits in a case under the working level ; 
and, finally, a brief printed summary, 
in one or two lines, at the extreme bot- 
tom, condensing into a few words the 
significance of the material shown. 


Superimposing a number of little 
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theaters or scientific side-shows on an 
exhibition to highspot outstanding fea- 
tures is a new development in the field 
of exhibit presentation which we find 
makes for a livelier and more dynamic 
atmosphere. At our museum in New 
York, we have some eight of these at 
present. One of them is the ‘‘Miss 
Anatomy’’ show, described previously in 
connection with the masked lighting tech- 
nique. Another consists of a lecture and 
spectacular demonstrations dealing with 
Polaroid. A third demonstrates the 
transparent man, and so on. Each of 
these can stand as a separate exhibition 
unit by itself, yet each is definitely as- 
sociated with other exhibit material in 
the museum. ‘‘Miss Anatomy”’ and the 
transparent man, for instance, are fea- 
tures of our general ‘‘Story of Man’’ ex- 
hibition, presenting numerous exhibits 
in the field of anatomy and physiology, 
while the Polaroid lecture-demonstra- 
tions are supplemented by other Po- 


laroid displays outside the auditorium 
where the lectures are held. 

A valuable purpose served by these 
little theaters is that they do much to 
offset the well-known ‘‘museum fatigue’’ 
which frequently attacks those visiting 


various types of exhibition. For here, 
when his feet give out, with the resultant 
numbing effect upon his mental ca- 
pacity to absorb what the visitor sees, he 
ean sit down for awhile, and be enter- 
tained while he rests. 

Tying a scientific exhibition in with a 
motion picture running simultaneously 
in the picture houses is a new procedure 
which we have successfully employed on 
more than one occasion. The program 
grew out of a totally unexpected devel- 
opment in connection with what we at 
first considered one of the less impor- 
tant items in an exhibition devoted to 
Thomas A. Edison and his contributions 
to science and industry. 

This was a vote recorder developed by 
Edison with the idea of using it in the 
House of Representatives to count votes. 
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While it never went into operation 
there, it served a purpose as the basis oj 
the modern voting machine. 

In order to demonstrate how the vote 
recorder functioned, we placed the 
names of a number of famous people o: 
the machine, such as Pasteur, Lind. 
bergh, Faraday, Napoleon, Watt, Roose. 
velt and others, and invited visitors t 
cast a vote for the one they believed t 
have done the most for our civilization 
To our surprise, when we came to count 
the votes we found that one name had 
received thousands of votes against only 
a few hundred for all the rest combined 
This name was that of Louis Pasteur 
Looking a little further into the matter, 
we discovered that the reason why most 
of the Pasteur votes had been cast was 
because the voters had just seen a mo- 
tion picture dealing with the life of the 
scientist. From this it was only a step 
to working out a plan by which we might 
supplement a current feature picture 
dealing with some scientific subject with 
an exhibition enlarging upon the sam 
subject by presenting it from other 
angles. 

The first picture with which we felt 
it would be suitable to try out this ex- 
periment was ‘‘The Adventures of Marco 
Polo.’’ Our exhibition presented the 
famous traveler as the first scientific ex- 
plorer, using the little bag given him by 
his father to collect samples of unusual 
things he saw as he roamed through the 
Orient, which he later introduced to 
western Europe. The various individ- 
ual exhibits portrayed modern indus- 
tries which might have found their in- 
ception in that little collection of Mare 
Polo’s treasures, among them being coal. 
salt, asbestos, textiles, samples of block 
printing, a mariner’s compass and many 
other things. 

Our most recent venture with this 
type of procedure was our ‘‘Submarine 
Patrol’’ exhibition, which used the mo- 
tion picture of the same name as a point 
of departure for a showing of submarine 





peration 
J basis of 


the vote 
ced the 
eople on 
r, Lind. 
L, Roose. 
sitors to 
lieved to 
lization, 
0 count 
me had 
ust only 
mbined. 
asteur. 
matter, 
Ly most 
ast was 

a mo- 
of the 
& step 
} might 
Dicture 
t with 
+ Same 

other 


re felt 
lis ex- 
Mareo 
d the 
fic ex- 
im by 
usual 
h the 
d to 
livid- 
ndus- 
r in- 
[arco 
coal, 
lock 
nany 


this 
rine 
mo- 
oint 
rine 


DEVELOPMENTS IN MUSEUM TECHNIQUES 


and subchaser equipment, featuring an 
actual periscope through which the pub- 
lie might look; under-water sound de- 
tectors, arranged so that visitors could 
actually hear a propeller turning in 
water some distance away ; a radio direc- 
tion-finder, set up for visitor operation; 
a gyroscopic compass, a ‘‘rescue lung,”’ 
models of various types of submarines 
and chasers, and other items. As a fea- 
ture attraction on one evening, during 
the exhibition, we had Simon Lake at 
the museum, discussing the development 
and future of submarines before an in- 
terested audience. 

Our experience in this direction to 
date has convinced us that many inter- 
esting stories in science and industry, 
told so vividly in sound films, can be 
given added scope and reality by exhibi- 
tions of this type, using the interest al- 
ready stimulated in the public by the 
picture to still further extend their 
knowledge of the scientific subject. 

Our excursion around the fringes of 
the motion picture field led us into still 
another new activity, which we called 
‘“‘mass sereen testing.’’ Begun as one 
of the features of the Marco Polo exhibi- 
tion, it proved so popular that we were 
obliged to carry it on for some time after 
the original exhibition closed. 

Constructing in the rotunda of the 
museum a reproduction of one of the 
stage sets from the Marco Polo film, we 
had a lecturer use it as a stage several 
times a day to give a short talk on Marco 
Polo, briefly explaining the scientific 
and industrial exhibits in the exhibition 
and, in speaking of the set, tell some- 
thing about the art of making motion 
pictures. In the latter connection, he 
referred to the screen tests taken by 
actors and actresses before being cast in 
a picture. At the conclusion of his talk, 
he would invite visitors to step up on the 
set and be ‘‘screen tested,’’ performing 
for the benefit of a hidden battery of 
motion picture cameras such acts as tak- 
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ing a head test, lighting and smoking a 
cigarette, using powder and lipstick, or 
anything else the lecturer might think 
at the time of having them do. Our 
unique camera set-up permitted the film- 
ing of several individual pictures simul- 
taneously on separate films. 

Allowing the necessary time for the 
developing and printing of the films, the 
pictures were shown in our auditorium 
two days later, after which the films 
were presented as souvenirs to the indi- 
viduals who had been ‘‘screen tested.’’ 

Analyzing this procedure, which drew 
many thousands of men, women and 
children from all over the country to 
take the ‘‘screen tests’’ during the few 
months they were held, we found five 
reasons for its popularity, a combination 
which we promptly noted down for 
future reference as spelling out the 
requisites for a successful new tech- 
nique. These we listed as (1) personal 
participation; (2) return visit insured; 
(3) bring your parents; (4) bring your 
friends, and (5) the souvenir feature. 

One thing leading to another, as it 
usually does, we found in our mass 
screen testing the germ of still another 
procedure, and early last summer we 
began figuring out a way to lure the 
business executive type of person into 
the paths of scientific interest through 
his favorite sport. Starting out with an 
adaptation of the screen-testing idea, we 
at first confined our ‘‘Science Aids 
Golf’’ program to the slow motion film- 
ing of an individual swinging his golf 
club. Following the earlier procedure, 
these films also were shown two days 
later in the auditorium, and the films 
then given free to the individuals con- 
cerned. 

Inspired by the interest of the serious 
golfer in this opportunity to actually see 
for himself, on the motion picture 
screen, where his golf swing failed to 
conform to the necessary technique, we 
next conceived the idea of a golf swing 
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analyzer. This is a mechanism, used in 
conjunction with the motion picture 
camera, consisting of a ring, superim- 
posed between the camera lens and the 
subject, and adjustable in three direc- 
tions. By making slow motion pictures 
using this apparatus, the golfer may ob- 
serve whether or not his swing follows 
the correct path as indicated by the ma- 
chine, and, if he finds it needs correc- 
tion, he can study his progress through 
subsequent testings. 

This device, now perfected, will be put 
into operation at the museum within the 
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ordinarily would not come to a Musey, 
of Science and Industry, but who, hay. 
ing made this initial contact, becan 
regular visitors. 

A much more elaborate developmen 
which has come out of all this experi. 
menting with the motion picture motif 
is our projected science theater, whic 
we expect to open in the near futur 
This applies the screen-testing idea spp. 
cifically to scientific and industrial sy). 
jects by having visitors actually perfor 
classical experiments and demonstra. 
tions before the motion picture camera 
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next few weeks, but already, during the 
period of its development, we were satis- 
fied that by using this new scientific 
method, the golfer can materially im- 
prove his game and reduce his score. It 
might be interesting to note that in my 
own case I took about ten strokes off 
my game, and instead of playing in the 
low nineties I have been consistently 
playing in the low eighties, and have 
broken eighty for the first time since I 
have been playing the game. Here 
truly is an example of how science can 
aid in a sport or in one’s hobby. 

Aside from the value of these golf 
tests in themselves, we have found that 
through them we reached people who 
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As the name implies, the science the- 
ater is really a little theater, with stage, 
properties, lighting effects and seats for 
the audience. Using our first contem- 
plated presentation as an example of the 
type of thing we propose to do, the open- 
ing venture of the science theater wil! 
deal with the work of James Watt. Set 
up on the stage will be six dramatized 
exhibits, in the form of experiments, 
animated models or mechanical equip- 
ment, each of which will represent 4 
highlight in the story of Watt. A short 
talk on Watt’s work and its significance 
will precede a lecturer’s explanation 
that a brief motion picture on this sub 
ject is about to be made, in which the 
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DEVELOPMENTS IN MUSEUM TECHNIQUES 


actors will be taken from the audience. 
He then explains and operates each of 
the six demonstrations on the stage, 
pointing out to the visitors that this is, 
in effect, a rehearsal of their réles. After 
this, visitors who have previously regis- 
tered and been assigned to specific dem- 
onstrations, go up on the stage and go 
through their respective parts. 

In accordance with our established 
routine for this type of procedure, the 
pictures will be shown two days later in 
our auditorium, with the lecturer telling 
the Watt story again, this time coordi- 
nating it with the film shots being 
shown. Subsequently, those visitors 
who have appeared in the pictures may 
have the films to take home. 

Our present plan is to change the sub- 
ject of these science theater presenta- 
tions from month to month, and it is our 
belief that such dramatizations of out- 
standing scientific discoveries, inventions 
and developments will do much to bring 
them to life for the average person. 

In concluding this discussion of tech- 
niques and procedures at the New York 
Museum of Science and Industry it 
might be helpful to mention one we have 
found to be of great value as a guide in 
showing us what people make use of the 
museum, and also in helping us evaluate 
our exhibits from the standpoint of in- 
terest to the public. I refer to our daily 
surveys, in which staff members stroll- 
ing about the museum enter into conver- 
sation with visitors and find out from 
them such data as how they happened 
to come to the museum, where they come 
from, what exhibits they enjoyed the 
most and other pertinent facts. A new 
part of the survey shortly to be institu- 
ted will consist of mailing letters to a 
certain number of visitors each month, 
with carefully worded questions de- 
signed to bring out fuller information as 
to what they got out of their museum 
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visit, what type of exhibition might in- 
terest them in the future and what com- 
ments or suggestions they might have 
for the improvement of our presenta- 
tions. 

So far, our current surveys have 
shown that 43.8 per cent. of our visitors 
are brought to the museum by a desire 
to see some particular exhibit of which 
they have heard from some one who has 
already seen it, through the newspapers 
or magazines, over the radio or in some 
other of the many ways in which word 
gets around of things to see and places 
to go. Other leading questions used in 
the survey permit this figure to be 
broken down to indicate the relative at- 
tracting power of the individual ex- 
hibits. The other 56.2 per cent. of our 
total attendance come to visit the mu- 
seum as a whole. 

To-day, as never before, people are 
alive to what is going on about them at 
the moment. To meet their demands, to 
answer their questions and to hold their 
interest, it is important for those who 
plan any type of educational program to 
keep in mind that they are dealing with 
a public which is scarcely more than one 
jump behind the experts in knowing 
about the latest developments in all 
fields of modern activity. The radio, 
with its news commentaturs and special- 
ized programs; the news reels and short- 
subject motion pictures; the up-to-the- 
minute digests of current topics found 
in the modern newspaper and the weekly 
news magazines have seen to it that the 
average person learns of the happenings 
in the varied worlds of politics, music, 
science, literature or any other almost 
as soon as they occur. If the science 
museum is not to be left behind, it must 
continually revise and adapt its tech- 
niques to keep them in character with 
the spirit of the times. 





THE POLICEMAN ON THE BEAT 


By Dr. READ BAIN 
MIAMI UNIVERSITY, OXFORD, OHIO 


AMERICA is vividly conscious of crime, Americans. Many mothers use the police. 
almost jittery. Everybody discusses it; man to frighten children, along wit 
crime sells books, newspapers, lectures, boogeymen, fathers and germs. If yu 
movies and theater tickets, even games ask a young child what a policeman js 
and toys for children. We have had a_ he may reply, ‘‘ Why, a policeman cap 
veritable rash of surveys, police shake- shoot you, or arrest you, or club you!’ 
ups, raids, scientific and sensational pub- All over the land children play cops and 
licity. However, the whole problem re- robbers—and the cops do not always get 
mains reminiscent of Mark Twain’s fa-_ the best of it; whoever wins, there is 4. 
mous bon mot about the weather, ‘‘Every- ways plenty of shooting, clubbing, name. 
body talks about it, but nobody does calling and dragging off to jail. Th 
anything.’’ very word ‘‘cop’’ is an epithet with a ric 

The function of the ordinary plodd- vocabulary of synonyms such as dumb 
ing policeman is an uninteresting but a cop, smart-cop, dick, bull, flatfoot 
fundamentally important and much neg-_ strong-back, weak-head, big-feet, little. 
lected topic. He is to law enforcement brains, strong-arm squad, and so 
what the infantry is to the army. Avia- The policeman is the butt of crude mirth 
tion, artillery, tanks, machine guns, in-_ on stage and screen, in stories and funn 
telligence service, etc., are much more pictures. Why is this? Why should 
dramatic and romantic, but doughboys there be ill-feeling between good citizens 
and leathernecks are still indispensable and the police? 
for winning wars. Vice squads, detec- Undoubtedly, the fault lies both with 
tives, homicide squads, G-men, radio the police and the public. For example, 
experts, motorcycle men, laboratory the Boston Police Regulations instruct 
scientists, captains and lieutenants are policemen to use no harsh, profane, vio- 
necessary for an efficient police force, but lent or obscene language, always to be 
the undramatic routine of the ordinary courteous and to control their tempers 
patrolman is the basis and backbone of to be civil, orderly, moral and never t 
all good police work. discuss religious or political questions 

Yet the policeman is, and long has when on duty nor to work for any cat- 
been, in very low repute with many didate at any time; never to ask for pas- 

1 For example, in the recent 8. Greer, ‘‘Bib- ses or otherwise to gain free admission 
liography of Police Administration and Police to any place of amusement; specifically, 
Science,’’ New York, Institute of Public Ad- never to say, ‘‘Can’t you read that sign! 
ministration, 1936, xv +152, there are only a Don’t you know that is against the law 97 


few references to this subject and they are : . ‘s : 
mostly incidental. Perhaps the best books are Other police regulations probably con- 


A. Wood, ‘‘The Policeman and the Public,’’ tain similar instructions. Citizens wh 
New Haven, 1919; O. < a coe have experience with the relatively fev 
liceman,’’ New York, 1923; R. B. Fosdick, , . = ies 

, —— . , who violate these rules fre- 
‘*European Police Systems,’’ New York, 1915, policemen . 
chapters 6 and 7, ‘‘ The Uniformed Force,’’ and 2‘*Rules and Regulations for the Government 
‘American Police Systems,’’ New York, 1920, of the Police Department of the City of Bos 
chapter 8, ‘‘ Rank and File’’; A. Vollmer, ‘‘The ton,’’ City of Boston Printing Department 
Police and Modern Society,’’ Berkeley, 1936, 1927, 115-116, 120. It is significant that this 
chapter 7, ‘‘ Personnel.’’ is the latest edition of this manual. 
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quently jump to the conclusion that 
‘all policemen are like that,’’ forgetting 
‘he numerous occasions on which they 
ave been treated courteously by police- 





— 





men. 

There is a wide-spread tradition among 
policemen that the citizen is always try- 
ing to ‘‘get away with something,’’ that 
all men would commit crime were it not 
for fear of the police. The policeman 
speaks and thinks of himself as ‘‘The 
Law,’’ ‘‘The Foree,’’ and he quickly 
adopts the clichés of his calling, such 
as ‘Tell ’em, don’t ask ’em,’’ ‘‘Treat 
‘em rough,’’ ‘‘ What do you think you’re 
doing and who do you think you are?’’ 
“Tell it to the judge!’’ He agrees with 
what Grover Whalen is alleged to have 
said, ‘‘There’s plenty of law in the end 
of the nightstick’’; he beats ’em up and 
shoots to kill and goes out to revenge the 
death of his buddies. He adopts the 
theory that crime is war. It is an open 
question whether the ‘‘war on crime’’ 
attitude is ever a sound policy except in 
the figurative sense in which we speak 
of the war on tuberculosis or ignorance. 
Hopkins well says, ‘‘Crime is not war. 

(it) is more akin to a disease in the 
blood.’ The result of this antagonistic, 
militant attitude, this suspicious, domi- 
neering, harsh, discourteous, hard-boiled 
appeal to fear and force, is that the pub- 
lie tends to regard the policeman as an 
exhibitionistic bully ; a stupid, inefficient 
coward who is never around when you 
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any can- 
: for pas- need him; a grafter and political hench- 
dmission @ ™an in collusion with crooks; a ‘‘rail- 
cifically, M Toader’’ and ‘‘framer’’ of innocent men ; 
nat sien! an indiscriminate arrester; an inflicter 
elaw?’” Ip of the third degree; a blustering threat- 
bly con-  °er, over-impressed by his own import- 
ens who ance; a disgrace to the law he is sworn 
vely few to enforce. Needless to say, this is a 
les fre- caricature of the ordinary policeman on 
vernment 8 E. J. Hopkins, ‘‘Our Lawless Police,’’ New 
r of Bos- York, 1931, 322, also chapter 22, ‘‘ Police Tra- 
partment, dition and Mentality.’’ See also, Howard Me- 
that this Lellen, Harper’s Magazine, January, 1936, 236- 





244. 
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the beat, but it is the ‘‘ picture of him in 
the heads’’ of many law-abiding citizens. 
It is one of those stereotyped, categori- 
eal myths which abound in our culture. 
While it may be untrue, it still is a social 
reality which must be reckoned with so 
long as numbers of people believe it. 

There is, of course, some basis for this 
public ill repute of the police. Third 
degree methods do exist, though they are 
much less prevalent than is generally 
believed. False arrest, raids and drives, 
accompanied by brutality, destruction of 
furniture and illegal confinement in 
filthy, crowded jails for days and even 
weeks is the lot of thousands of Ameri- 
eans. In Dallas, 1,823 people were so 
arrested in the first three months of 
1930 and were incarcerated for a total 
of more than 40,000 hours. Less than a 
third of them ever were charged and the 
convictions were almost nil. Few police 
departments are guiltless of similar con- 
duct. Buffalo is notorious for the num- 
ber of ‘‘confessions’’ obtained, and in 
Seattle, prisoners are frequently beaten 
brutally at the time of arrest in accord- 
ance with the slogan, ‘‘Nobody ever 
licked a Seattle cop.’ Our policemen 
are looked upon by many as formidable 
fellows, armed to the teeth with black- 
jack and gun, who have a simple black 
and white morality which divides all 
people into two classes, good people and 
crooks, the former being those who give 
the police no trouble and stand in awe 
of ‘‘The Law’’ as symbolized by the 
officer. To this should be added the be- 
lief that they use ‘‘stool pigeons,’’ 
threaten the suspect and assume his 
guilt, and exhibit a general attitude of 
intimidation rather than cooperation. 

There is no doubt that the wide-spread 

4See Z. Chafee, Jr., W. H. Pollak and C. 8. 
Stern, ‘‘Lawlessness in Law Enforcement,’’ 
Vol. 11 of the National Commission on Law Ob- 
servance and Enforcement, Washington, D. C., 
1931; E. H. Lavine, ‘‘ The Third Degree,’’ New 
York, 1930; E. J. Hopkins, ‘‘Our Lawless Po- 
lice,’’ New York, 1931. 
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public feeling that all policemen are 
grafters, can be ‘‘fixed,’’ are dominated 
by corrupt politicians and are generally 
in collusion with crooks, is highly exag- 
gerated and unjust. Most policemen, 
like the rest of us, are honest, law-abid- 
ing citizens. Very few ordinary police- 
men ever have participated personally 
in the third degree, very few have ever 
taken a bribe; most of them are simple, 
underpaid, overworked and poorly ap- 
preciated men. However, because the 
third degree is used and because some 
policemen have been found in collusion 
with crooks and corrupt politicians, the 
public has formed its unfair, categorical 
stereotype that all policemen are graft- 
ers. For example, of 294 men leaving 
the Los Angeles’ department in one year, 
115 were discharged for the following 
reasons: extortion, stealing (one stole a 
revolver), neglect of duty, absence with- 
out leave, unbecoming conduct, suspicion 
of murder, grand larceny, rape and other 
felonies, wanted by police in other cities, 
intoxication on duty and other offenses.° 
While this may be an exceptionally bad 
record, enough similar data are known 
to the public to reinforce the feeling that 
the police are corrupt. 

That policemen are neither very intelli- 
gent nor well educated is painfully ap- 
parent. The Army Alpha is one of the 
best standardized intelligence tests. A 
perfect score is 212 points; those making 
135 to 212 are graded A; 105 to 134, B; 
75 to 104, C+; and so on. Some years 
ago, August Vollmer said 75 points on the 
Army Alpha was the lowest limit for 
policemen. Such a low C+ (45-74 being 
C, or average) would have excluded 58 
per cent. of Kansas City’s force, 55 per 
cent. of Cleveland’s and 43 per cent. of 
Los Angeles’. Recently, it has been 

5D. G. Monroe and E. W. Garrett, ‘‘ Report 
on Police,’’ National Commission on Law Ob- 
servance and Enforcement, Washington, D. C., 
Vol. 14, 61; V. D. Key, Jr., Amer. Jour. Sociol., 
March, 1935, 624—636. 

6L. G. O’Rourke, Annals, November, 19-29, 
148. 


THE SCIENTIFIC MONTHLY 


shown in Detroit, after nearly fifteey 
years of experimentation, that the hee 
single indicator of success as a policeman 
and the simplest and cheapest to admin. 
ister, is the Army Alpha. Detroit no, 
requires 100 points minimum for admis 
sion to the force.’ Mr. Amsden, Ip 
Angeles civil service examiner, has saij 
**We know from experience that unless 
candidate can make a score of 120 in any 
one of the Alpha tests, it is useless to ap. 
point him as a patrolman.’’ This means 
that at least 75 per cent. of the policemen 
in the country are mentally unfit for 
their work. About 25 per cent. of the 
policemen in Los Angeles, Minneapolis 
Kansas City and Cleveland get A andB 
ratings, while 91 per cent. of the Unive. 
sity of California freshmen are in this 
category. The freshman had 60 per cent. 
A-men, while the four cities in order had 
9, 7, 5 and 4 per cent. A-men.* In Chi- 
cago in 1931, 4,000 men were finally se. 
lected out of 22,000 applicants ; 250 were 


recruited from the top of this list 

4,000 ; 215 of them got 150 points or les 

out of a possible 212 on the Army Alpha.’ 
If we look at education, conditions ar 


just as bad. Somewhere around 60 per 
cent. have only a grade-school education 
In Boston, which has one of the best 
police systems, of 656 added to the force 
1924-27, there were fewer than a dozen 
high-school graduates, 6 had attended col- 
lege but none had graduated, over 30 
had only an elementary school education 


7J. R. Searles and J. M. Leonard, ‘‘ Exper 
ments in the Mental Testing of Detroit Polic 
men,’’ Detroit Bureau of Government Research, 
Report 141, 54 pp., November, 1936. In the 
first tests, patro)men received higher scores than 
lieutenants (71 and 57); this was also true i 
the Cleveland Survey. The present explanation 
is that patrolmen have had more schooling than 
the officers and there is a correlation between 
test performance and amount of schooling, t<¢., 
the Army Alpha tests other factors as well as 
**native intelligence. ’’ 

8 Monroe and Garrett, op. cit., 58-61. 

® Bruce Smith, ‘‘Chicago Police Problems,’’ 
New York Institute of Public Adminstration, 
1934, 20-21. 
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and the remainder had spent some time 
in high schools, business schools, continu- 
ation schools and the like, probably until 
they passed the compulsory school age. 
Of 659 hired, 322, in order of frequency, 
had been truckers (80), chauffeurs (68), 
mechanics, laborers, clerks, taxi drivers, 
teamsters, metal workers, salesman, ship- 
ping clerks (15) and 119 other occupa- 
tions.*” 

It is possible that these conditions have 
changed somewhat since 1924-1927. If 
more high-school graduates have been re- 
eruited, there would be a corresponding 
improvement in Army Alpha perform- 
ance, both because ability to finish high 
school requires at least average intelli- 
gence and because finishing high school 
insures a better test performance. How- 
ever, since the great majority of men on 
police forees have been there for some 
time, it is safe to say that both intelli- 
gence and education are still far too low 
to make possible any very high level of 
police work. 

What do policemen read? To what ex- 
tent do they keep up to date on modern 
police problems and professional innova- 
tions? Little is known about this, but 
from the above analysis, it is evident that 
neither by education nor intelligence can 
much be expected from the vast majority. 
Neither is there much encouragement for 
them to study. If one examines the cur- 
rent police journals he will agree, I think, 
with Donald Young’s conclusions in 1929 
that the general attitude of police jour- 
nals is punitive and recreational rather 
than scientific and professional. Most 
American police journals would contrib- 
ute but little to making policemen socially 
intelligent and technically efficient, even 
if they were read and understood."* How 
many policemen are familiar with mod- 

10Monroe and Garrett, op. cit., 58; L. V. 
Harrison, ‘‘ Police Administration in Boston,’’ 
1934, Appendix, 192-194 (occupations), 196- 
197 (education). 

11Donald Young, Annals, November, 1929, 
128-134. 


ern criminological and penological theor- 
ies and findings? How many have read 
and understood the ordinances of their 
city and the criminal statutes of their 
state? How many know anything about 
modern studies of juvenile delinquency 
and crime prevention? To the average 
man on the beat this is an unknown 
world. If he happens to hear vague refer- 
ences to it, his response is generally con- 
temptuous—criminal coddlers, theorists, 
reformers, meddlers, sentimentalists, old 
maids, ‘‘professors.’’ 

In view of these facts, one is inclined to 
put some credence in Vollmer’s statement 
that estimated efficiency of the police is 
about 10 per cent.** However, as Voll- 
mer well shows, there is another side to 
the question. Under present conditions, 
the police have an almost impossible as- 
signment. The marvel is not that they do 
their job so badly, but that they do it as 
well as they do. Poorly selected, igno- 


rant, unintelligent, poorly trained, poorly 
equipped, poorly paid, poorly led, over- 


worked, the butt of public mirth and con- 
demnation, harassed by crooked politi- 
cians, they see a large percentage of the 
criminals they catch freed by shyster 
‘‘criminal’’ lawyers, politician-judges, an 
antiquated, complicated and inefficient 
judicial system or by unscientific parole 
boards.** They are called upon to en- 
force a thousand silly laws passed by 
socially ignorant legislators; they are 
blamed for the failure of the church, the 
home and the school to rear normal, 
socially adjusted children; they have to 
make people drive 40 miles an hour while 
the state builds roads and permits manu- 
facturers to build cars that call for 80 
miles an hour—and the police are blamed 

12‘*The Police and Modern Society,’’ Berke- 
ley, 1936, 4. 

18 This should not be taken as agreement with 
the current wide-spread criticism of parole; 
rather it is a recognition that parole can be and 
must be vastly improved. It is an indispen- 
sable part of a sound penal system. See Her- 
bert H. Lehman, Survey-Graphic, February, 
1938, 68-72. 
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for the resulting deaths and injuries; 
they are called upon to club strikers, to 
enforce blanket labor-dispute injunctions 
and to interfere with freedom of speech ; 
they are ordered to stop people from 
gambling, swearing, spitting, smoking, 
drinking and even from making love. If 
they are stupid and short tempered and 
unreasonable, there are plenty of so- 
called good citizens who are worse. Voll- 
mer has well said: 

‘*The citizen expects police officers to have 
the wisdom of Solomon, the courage of David, 
the strength of Samson, the patience of Job, the 
leadership of Moses, the kindness of the Good 
Samaritan, the strategical training of Alex- 
ander, the faith of Daniel, the diplomacy of 
Lincoln, the tolerance of the Carpenter of Naza- 
reth, and, finally, an intimate knowledge of 
every branch of the natural, biological and so- 
cial sciences. If he had all these, he might be 
a good policeman! ’’14 


We can sum up the whole matter by 
saying there are two main reasons why 
the police experience such difficulty in 
doing their work: (1) the kind of people 


they are and (2), the kind of people we 


are. That is, the police organization is 
inadequate for the kind of society which 
has developed in America. It is evident 
that the ‘‘ecrime problem’’ can not be 
solved merely by improving the police. 
To solve it, we shall have to improve the 
legal and judicial systems, the political 
organization, the economic, educational, 
recreational, familial—in short, the en- 
tire social system. Here, however, we are 
concerned primarily with the police. It 
is increasingly obvious that present police 
organization leaves much to be desired. 
Stool pigeons, fear and force, the third 
degree, raids, drives and ‘‘treat ’em 
rough’’ tactics will not work. What 
should be done? 

The answer is simple; the achievement 
is difficult. Several things are indicated : 

14 Op cit For some of the sociological 
backgrounds of conditions discussed in this 
paragraph, see my ‘‘Cultural Integration and 
Conflict,’’ Amer. Jour. Sociol., January, 1939, 
pp. 499-509. 
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(1) proper personnel, including leader. 
ship, selection, training, pay, promotion 
and retirement; (2) proper equipment— 
the police must be better equipped the: 
the criminal; (3) freedom from polities 
especially for the executives; (4) cep. 
tralization and coordination; all police 
work outside of cities 25,000 and over 
should be in the hands of the state police, 
with close cooperation between municipal 
and state systems; (5) registration of all 
citizens and rigid control of firearms, 
The police should be able to account for 
all persons and all firearms at all times. 
It should require a lot of red-tape to buy 
and possess a gun. Any one “‘losing’’ or 
illegally selling a gun should never be 
allowed to possess another. 

What I am saying is simply that police 
work must become a recognized profes. 
sion of high social status and decent eco- 
nomic security. When you have a man 
risking his life every day, endangering 
his health in all kinds of weather and 
being held in contempt by the commu- 
nity, all for $125 a month, you can not 
expect very much. That so few police- 
men are grafters is good proof of man- 
kind’s fundamental morality. That so 
few of them leave the force is probably 
an indication of their low quality. They 
are probably paid as much as they could 
get in any other line of work. Civil ser- 
vice gives security, even though many 
students of it assert that it produces 
mediocrity and apathy in public ser 
vice.*® 

A policeman should be a college man 
of superior mental and physical endow- 
ment. These are some of the qualities he 
should possess, according to Harrison: 

There are few vocations which, if adequately 
performed, require so much of a man—physi 
courage, tact, disciplined temper, good judg 

15 W. C. Beyer and Helen C. Toerring, 4’ 
nals, November, 1929, 135-146. Turnove 
around 4 per cent. (p. 145) per year. It isa 
lifetime job. Modal pay, $2,000-—3,000 for pa 
trolmen, but 38 of the 78 cities had maxin 
salaries under $2,000 in 1927-28. 
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THE POLICEMAN ON THE BEAT 


ment, alertness of observation, and specialized 
knowledge of law and procedure. ... If he is 
confronted by a dangerous situation which per- 
sons of caution would be inclined to avoid, it is 
his duty to enter into the thick of it. It may 
be a family row, a street fight, the pursuit of a 
desperate criminal, investigation of a burglary 
alarm, or a serious accident. An alarm is the 
policeman’s cue to go into action. That he is 
hired to assume these burdens does not detract 
from the superior qualities which he is called 
upon to display. He must keep a cool head and 
take decisive action when trouble arises. 

Not only physical courage but strong moral 
fiber is required of the policeman. He is at war 
with thieves, fences, and sharpers of every sort 
who will stop at nothing to avoid interference 
by police. These underworld characters are 
skilled in every form of trickery and deception 
needed to compromise a weak policeman. Gam- 
blers, prostitutes, narcotic peddlers, and boot- 
leggers are ever on the alert to tempt him. They 
do not always resort to the cruder forms of brib- 
ery, for they have gained high skill in employ- 
ing subterfuges and in devising ways to bring 
the unwary officer under obligation. 

But physical courage and moral stamina are 
not enough. A policeman may be courageous 
in the face of danger, or have strong defenses 
against corrupting influence, and yet be too in- 
dolent or too ignorant to perform many kinds 
of work which make no demands on his more 
admirable qualities. Moreover, tact and re- 
sourcefulness are not often balanced with deci- 
siveness in any person’s makeup. Yet tact is 
a cardinal requirement in the policeman. The 
handling of quarrelsome or difficult persons, de- 
linquent children, and handicapped defectives 
of every sort demands sympathetic understand- 
ing and abundant common sense. 

All of these qualities must be fused in each 
policeman,16 


He should take a general course in 
professional police work. When he grad- 
uates, he should be eligible for a position 
on any state or municipal force in the 
United States. If he passes the examina- 
tions of the local force, he should then 
have an intensive training in the local 
police school which should bear the same 
relation to his college course as an in- 
terneship bears to a general medical 
course. During this year or two, he 
should learn the local police problems, 
acquire the morale of the force, gain ex- 


16 Leonard V. Harrison, ‘‘ Police Administra- 
tion in Boston,’’ Cambridge, 1934, 28-29. 


perience under the direction of the older 
men, and then, if the executives are satis- 
fied that he has become a competent of- 
ficer, he should be given permanent 
status. Another possibility is for the 
state and municipal police departments 
to select promising high-school graduates 
and pay part or all of their expenses at 
some first-class police college with the 
understanding that they shall return for 
their interneship and serve at least three 
years. The point is that police depart- 
ments should do their own recruiting 
rather than rely upon random applica- 
tions. 

Promotion should depend upon 
achievement as determined by a merit 
rating system. Nothing is worse than 
promotion by mere seniority or pen-and- 
paper examinations, except selection and 
promotion by ‘‘pull’’ and polities. Need- 
less to say, the executive, the chief or 
superintendent, should have secure ten- 
ure. ‘‘ Police morale is built on a founda- 
tion of honest, intelligent and continuous 
leadership. No single factor has con- 
tributed so greatly to police demoraliza- 
tion as has the practice of limiting the 
tenure of department heads.’’™’ 

This discussion is not primarily con- 
cerned with the training of policemen. 
It is obvious that a considerable degree 
of specialization is necessary. This is a 
technical matter. We are convinced that 
the police profession must have a person- 
nel as intelligent and well educated as 
any other profession. This applies to the 
man on the beat as well as the detectives, 
traffic officers, radio experts, laboratory 
men and executive officers. It is from the 
great rank and file that many of these 
specialists should be recruited. In any 
case, the man on the beat largely deter- 
mines the success or failure of the police 
service. 

We shall assume a patrolman who is a 

17 Monroe and Garrett, op. cit., 32. See all 
of chapters 1 and 2, ‘‘The Executive.’’ See 
also, Andrew J. Kavanaugh, Police ‘‘18-13,’’ 
November, 1934, 5-6, 28. 





456 


mentally and physically superior man, 
emotionally mature and well-balanced, of 
good commonsense, of college education, 
technically and professionally trained. 
We assume that he is part of a central- 
ized, coordinated police system, starting 
at about age 25, around $2,400 per year, 
with regular increases up to $3,600, with 
promotion dependent upon ability shown 
in service, to be retired at 50 on a livable 
pension, unless he has achieved an execu- 
tive position, in which case he might con- 
tinue to age 65. What should he do and 
how should he do it? 

In the first place, most of the foot-beats 
should be abolished. A good policeman 
is too valuable a man to waste his time 
pounding pavements. His work should 
be done with his head, not his feet. In 
these days of machinery, the old-fash- 
ioned beat has largely lost its meaning, 
yet, in a progressive city like Boston, 
many of the routes have remained un- 
changed for thirty years.** An exception 
would have to be made for certain 
densely populated areas. The man on 
foot is probably a necessity here, but the 
box system and regularly covered beat 
should be abolished. It is essential that 
the crook shall not know exactly where 
the policeman is at any given time. 

It is highly desirable that the police- 
man should have a definite territory for 
which he is permanently responsible. 
Thus, he can establish relations of mutual 
respect between himself and the citizens. 
He can know everybody, the particular 
police problems that exist, and can de- 
velop a preventive as well as protective 
program. When a new man is assigned, 
the one leaving the beat should work with 
him until the new man has become thor- 

18 J. A. Greening, ‘‘ Report of Committee on 
Scientific Standards in Police Service,’’ Year- 
book of I.A.C.P., 1936-37, 57-75 (65-67 for dis- 
eussion of beats); see also L. V. Harrison, ‘‘ Po- 
lice Administration in Boston,’’ 1934, chapter 
5, ‘*‘Patrol, Station Houses. Auxiliary Re- 
serves’’; Bruce Smith, Annals, November, 1929, 
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oughly familiar with the beat. It is quite 
unnecessary and undesirable to have the 
patrolman calling headquarters at stated 
intervals and to be at certain places at 
certain times. A flash signal recall sys. 
tem will take care of those emergencies 
when headquarters must communicate 
with the officer, and a motorized auzxil. 
lary reserve would greatly diminish, jf 
not eliminate, most such emergencies, 
The officer should be able to eal! head. 
quarters whenever he needs to, but not 
at stated intervals from stated places. 

For less densely populated areas, th 
patrolman should be given a larger area 
with a radio car to cover it. The boot 
system should replace the present t 
numerous precinct station houses. Th 
New Haven Survey shows how motoriza- 
tion and reduction of station houses 
would save that city a quarter of a m 
lion a year (one third of the total polic 
cost) and would give much better service. 
According to Monroe and Garrett, only 
two cities of more than 300,000 hav 
proper equipment. It is much worse i 
smaller cities and infinitely worse in 
rural areas.’® Long ago, Fosdick pointed 
out that the only change in the patrol 
system was the reduction from two men 
to one man on the beat. He recom- 
mended the booth system, motorization 
and two men. Certainly, since the New 
Haven Survey showed 80 per cent. of the 
crimes were committed during the two 
night shifts, two night men, in addition 
to radio cruiser cars in certain areas, 
seem indicated.*° Furthermore, if th 
patrolman is a professional man, | 
should be given wide latitude in the per- 
formance of his duties. Changing him 

19 * Police Department Survey,’’ New Haver 
Conn., 1934, New Haven Taxpayers, Inc., 37 
mimeograph pages. See L. V. Harrison, « 
cit., 100-103, for discussion of equipment, | 
trols, ete. Monroe and Garrett, op. cit., pag 
and chapter 6. 

20R. B. Fosdick, ‘‘American Police 
tems,’’ New York, 1920, 307-310, and ‘‘ New 


Haven Survey,’’ cited above. 
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from beat to beat for fear he will get too 
friendly with the people, or because some 
beats are more difficult or dangerous than 
others is an insult to a capable man. To 
require him to report every half hour for 
fear he will go to sleep or loaf is also an 
insult and makes skilful and constructive 
work almost impossible. As Monroe and 
Garrett well say, ‘‘Where the policeman 
does just what he is told and no more, 
there will be found police inefficiency.’”** 

One of the erying needs in police work 
is to remove the public antagonism to the 
police which was described and explained 
at the beginning of this paper. The first 
step is the renovation of the force. The 
second is a long period of service in each 
area so that people, particularly children 
and young people, may become person- 
ally acquainted with the patrolmen and 
look upon them as their best friends. 
Cahalane devotes a whole chapter to rela- 
tions with children, and Vollmer has 
treated it also.** The policeman must not 
be a bugaboo; he must explain things to 
children, make friends with them, help 
them and gain their confidence and re- 
spect. This takes time. By the very 
nature of his calling, the policeman is 
legislator, judge and jury; he must be 
social worker and teacher, symbol and 
embodiment of law and order, of civic 
consciousness and conscience. He is deal- 
ing with all aspects of the most delicate 
human relations. He is social therapist 
as well as preventer of social misbehavior. 
He must become the hero of the children, 
their companion, counselor and friend. 
It is no job for a bully and ignoramus. 
This kind of work can not be covered by 
police regulations or orders from head- 
quarters. It is a professional task, a 
science and an art. 

The policeman on a beat should not 
carry agunoraclub. This will not seem 

21 Op. cit., 27. 

22C, F. Cahalane, ‘‘The Policeman,’’ New 
York, 1923, chapter 13; Vollmer, op. cit., 189 
ff. and chapter 7. 


, 


so shocking if we remember the recom- 
mendation above that a close check 
should be kept on all guns in the commu- 
nity. We of course should not disarm 
the policeman until the criminal has been 
disarmed as completely as is possible. 
Those policemen who are definitely as- 
signed to capture known desperadoes and 
habitual, dangerous criminals should be 
thoroughly armed. The ordinary patrol- 
man has little to do with such matters. 
It is hard to eradicate from the minds 
of children the idea of a policeman who 
**ean shoot you or club you,’’ so long as 
officers go about armed to the teeth look- 
ing for some one to shout at or ‘‘run in.”’ 

The idea that police work consists pri- 
marily in catching criminals and fright- 
ening people so they will not commit 
crime is a most serious misconception, 
both on the part of the police and the 
public. It is largely responsible for the 
failure of the police. Fosdick has said 
that Europeans like and respect the po- 
lice.** Here, we dislike them and do not 
respect them. This can be remedied only 
by a reformation of the police and a cor- 
responding change in public opinion. 
The policeman must first achieve a funda- 
mental respect for himself and the pub- 
lic. Then the public will respect the 
police. O. W. Wilson has well expressed 
this : ‘‘ The essence of a proper police atti- 
tude is willingness to serve. We must not 
confuse servility and service, nor cour- 
tesy and softness. . . . We must be firm, 
but at the same time, courteous. We 
must avoid an appearance of rudeness.’’ 
He goes on to say that good public rela- 
tions can not come from mere propa- 
ganda—to ‘‘sell the police to the public 
is selling it down the river!’’ The police 
must commend itself to the public by 
serving it well; informing it through 
publications, by speakers, by activity in 
citizen groups, by displays, by inviting 
public inspection. The appearance and 

23R. B. Fosdick, ‘‘European Police Sys- 
tems,’’ New York, 1915, 234-236, 
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presence of policemen, the advice and in- They could catch and convict more erin. 
structions which they give to business nals, to be sure, but they could do sti] 
men, the welcome and assistance they more to control crime by preventing it 
give to newcomers in the community, through intelligent police work, espe. 
visits to homes, work on playgrounds, at cially with children and young people. 
schools, recreational centers and parks— Intelligent police leaders and informed 
citizens are becoming conscious of these 
simple facts. A new day is dawning in 
the whole area of crime control. In th 


potential criminals. Most of them are future, we shall pay more for our police 
services, but we shall get vastly more for 


men of good will and good citizens. Most 
. . . . * ts > » 1] 
police work is regulatory, advisory, direc- — —w" In the long Um it will be 
tive. The sooner we develop a conception ©” of the most productive forms of social 
? : . . nves ent, 
of police work in harmony with these ™ mune 
facts, the sooner we will be on the right Then, instead of contempt and fear 
road toward the curbing of crime in so children and adults will have a ae 
far as police work can do it. The police- one a - pice on the 
. : . veat ; then we shall equal ¢ s ass our 
man should conceive himself as an intel- eat; then we shall equal and surpass ou 
ligent social worker, as a preventer of European neighbors in the handling 
© : ? . ; 4 sine » . type ‘ 
crime, not as catcher of criminals: as a °™*: We shall demonstrate that a 
community servant. not a watch dog and oe a mgt ve = house 
symbol of fear; he should think of his in order wit out ‘. eparting from the 
calling as one of the learned professions, fundamental principles of democracy 
of himself as an expert in the adjustment maximum of freedom with a minimum of 
as c 2 c . . . 1 
of delicate and complex human relations. FORTAIN, & fundame ntal re apece Sor ti 
In short, his work is an art dependent dignity, personal rights and privileges of 
. one . . 2 oO ‘ r aitize Seie ificallv 
upon thorough familiarity with the rap- the ordinary citizen. Scientifically | 
idly developing social sciences ganized police systems manned by truly 
K ai } S. ° . > es 
Able police forces properly trained professional police officers, and pony 
i S, « ; ° P ° ’ . 
by socially intelligent, professional po 
licemen on the beat are powerful a1 
indispensable prerequisites for the real 
zation of this democratic ideal to which 
e _ rT) om . fom « > > " . . . 
24 = W : en ; “9 bag — Ligh ub all rood Americans must give their und 
lic,’’ Yearbook of the I.A.C.P., 1936-37, 46-55, ; 7.2 2 = 
wneetalle 47-48. See ales & Fearn p> - vided loyalty. Within reasonable limits 
8-11; A. Wood, op. cit., entire book; Vollmer, We Can solve all our social problems. T 
op. cit., chapter 7. problem of crime is no exception. 


these and many other services will com- 
mend the police to the public.** 
Most Americans are not criminals nor 


properly equipped and wisely led, organ- 
ized according to principles now known, 
could do a great deal to control crime. 
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GREAT LANDED ESTATES IN THE 
MEDITERRANEAN REGION 


By Dr. RAYMOND E. CRIST 


DEPARTMENT OF GEOLOGY AND GEOGRAPHY, UNIVERSITY OF ILLINOIS 


INTRODUCTION 


LAND is a fundamental resource, and, 
together with climate, it has been the ob- 
ject of intensive study. But we should 
not too readily conclude that the number 
of people in a given region and their 
activities depend solely upon the qualities 
of the soil and climate. There is another 
very significant factor which has all too 
often been only very briefly considered 
or overlooked entirely, and that is, who 
owns the land. For example, Mexico is 
spoken of as a beggar nation sitting on a 
pot of gold largely because of the con- 
centration of land in the hands of a few 
families. Abject misery for millions of 
peons has been the result. The entire his- 
tory of the southern states of the United 
States differs markedly from that of the 
northern states, less because of differ- 
ences in soil and climate than because 
of the growth of the plantation system 
before the Civil War and the development 
of the institution of share-cropping since 
that time. In Denmark it has been the 
policy of the Government to distribute 
land as equitably as possible, in accor- 
dance with the principle that ‘‘very few 
should have more than they need and 
fewer still should have less than they 
need.’” As a result of this policy Den- 
mark has become a country of prosperous 
small landholders, one of the richest agri- 
cultural nations of the world. Denmark 
has about the same soil and climate as 
East Prussia, yet the latter is rather 
sparsely populated by poor peasants be- 
cause the land is concentrated in the 
hands of a few powerful Junker families. 
These marked differences in development 
between Denmark and East Prussia are 
due rather to the different systems of 
land tenure rather than to differences in 
soil, climate or race of people. 


Great Estates COMMON IN MEDITER- 
RANEAN BASIN 


Large landholdings are an important 
factor in the Mediterranean region. 
Sometimes they are of feudal origin; 
others have resulted from the encroach- 
ment of great landlords upon either small 
individual or large communal holdings; 
still others are huge grants awarded to 
some successful military leader. In the 
Balkans the victorious Turkish chieftains 
appropriated great blocks of land, or 
‘*tehifliks,’’ often merely ousting the 
Christian landlords. In Syria large 
estates are the rule, especially in the 
cereal country east of the coast ranges. 
In Algeria after the French conquest 
huge concessions were made to companies 
and to individuals, particularly during 
the Second Empire. Great landholdings, 
or ‘‘latifundios,’’ are quite wide-spread 
in Spain, while in Sicily 1,400 estates 
comprise 30 per cent. of the total area 
of the island. Great holdings are preva- 
lent in Italy, both in the Po Plain, where 
intensive agriculture obtains, and in the 
extensively farmed regions of southern 
Italy. Even in the French Midi large 
estates (over 10 hectares) are becoming 
general, taking up from 35 per cent. of the 
cultivated land in the eastern Pyrenees to 
50 per cent. in l’Aude. 

Unfortunately, great landholders are 
not, as a rule, convinced that noblesse 
oblige. Their estates are simply farmed 
extensively under the supervision of a 
resident manager, and, the owners being 
assured of ample income without risk 
and without effort, they make no attempt 
to increase production and thereby raise 
the standard of living of the miserable 
peasant. This has been true from one 
end of the Mediterranean to the other. It 
is easy to blame the climate or the ‘‘ Latin 
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temperament’’ for the growth of brigand- 
age, the vendetta or the maffia, depending 
on the region, instead of unemployment, 
very low wages and the consequent mis- 
erable living conditions for which bad 
harvests and the greediness of usurers 
have been largely responsible. 


SoME ADVANTAGES OF GREAT 
LANDED ESTATES 

Centuries of experience have taught 
the Mediterranean peoples that landhold- 
ings below a certain size are not stable in 
regions where harvests are likely to be 
uncertain because of droughts. Methods 
similar to those employed in modern 
dry farming were mentioned by Homer, 
Xenophon, Theophrastus and Virgil. Be- 
eause of the immense amount of hand 
labor required before the advent of 
modern methods of mechanized agricul- 
ture, especially when cereals were the 
main crop, slavery was in vogue during 
ancient times, serfdom during the Mid- 
dle Ages. By the fourth century, B.c., in 
the city-state of Athens, small landhold- 
ings were gradually acquired by rich 
money-lenders till large holdings were 
the rule. The history of European coloni- 
zation in North Africa has conclusively 
proved that in those areas best adapted 
to the extensive production of cereals 
only large-scale holdings can survive. 
It is easy to draw parallels between such 
areas and our great wheat-producing 
states. North Africa might well be cited 
as an obpject-lesson to those who look 
with misgivings upon the development of 
vast machine-cultivated holdings in the 
Spring Wheat Belt of the United States. 
The rainfall, at all events, is independent 
of political systems, so, although 160 
acres may support in comfortable cireum- 
stances one family—or even two—in the 
Corn Belt, the same is not true in the 
Wheat Belt—no matter how much wish- 
ful thinking be done. 
APULIA 


LARGE LANDHOLDINGS IN 


In southern Italy in the province of 


landed 


Apulia there are many great 
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estates on which most of the work is done 
by day laborers. Here agriculture has 
the characteristics of the industrial yp. 
dertaking for two reasons: (1) The 
amount of precipitation varies great}; 
from year to year, causing great fluctua. 
tions in total annual crop yields. Large 
estates can survive such uncertain cop- 
ditions better than small holdings, (2 
The agricultural products are for the most 
part not consumed locally; hence, they 
are subject to the vagaries of distant 
markets. Here again the 
safety is not great enough for the sma 
peasant. 


margin of 


LATIFUNDIOS IN SPAIN 

The present system of land tenure ir 
Spain dates largely from the time when 
the industrious Moors were expelled 
Their land was confiscated and parcelled 
out in immense estates to the Catholic 
Church, to noble families and to army 
officers of high rank. The estates wer 
really feudal fiefs, and the people living 
on them became serfs, attached to th 
estate. And as a result of the law of 
primogeniture, many of these estates have 
remained almost intact even to the pres- 
ent day, after more than 400 years. 

In the course of centuries the great 
estate became a business enterprise on 
which a certain income was to be realized 
annually. Naturally the owner would 
prefer extensive cultivation of a crop 
that could be planted and harvested with- 
out high labor costs. No attention was 
paid to the needs of the people or to 
diversification of crops. One-crop farm 
ing was the rule. Formerly it was be 
lieved that latifundios represented onl} 
agglomerations of poor land. Surveys 
have shown this belief to be untenable 
The province of Alicante has almost twice 
the population to the square kilometer 
(96) of the province of Seville (56 
Both are equally fertile, but Seville is t 
a large extent in great landed estates. In 
Valencia, where small landholders pre 
vail, the value of the yield of cultivated 
land averages 985 pesetas annually, 
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whereas in the rich province of Seville, 
with its latifundios, the annual average 
is only 401 pesetas—less than half as 
much. 

And now some statistics with regard 
to the extent of concentration of land in 
the hands of a few. Spain’s three great- 
est landowners, the former archdukes of 
Medina, Peforanda and Alba, control 
more than 420,000 acres, and the next 
five largest holders control more than 
145,000 acres. Thus the eight largest 
landowners control more than 465,000 
acres of the best farm lands in Spain. 
Twelve hundred families own more than 
40 per cent. of all the agricultural land 
in the country, and another 20 per cent. is 
owned by 75,000 families. If this same 
condition existed in the United States it 
would mean that approximately 7,500 im- 
mensely wealthy families would own al- 
most one half the land of our country. 
And now I wish to show how this con- 
centration of cultivable land in Spain in 
the hands of so few people has resulted 
in a terribly low standard of living for 
millions of peasants. 

The great latifundios require few 
workers and then only at certain seasons. 
A limited range of crops gives rise to 
great seasonal fluctuation in employment. 
High wage rates may exist for the rush 
season, but the wage in no wise suffices 
to carry over a family to the next peak 
season. For this limited economy the 
owners of the immense estates have been 
to a large measure responsible, and only 
under the Republic, after decades of 
social trouble and anarchy, have serious 
attempts been made to seek greater range 
of crops. 

An added exasperation is that the sea- 
sonal demand may require importation of 
labor from far provinces, which gives rise 
to the anomaly that, in an area noted for 
rural unemployment, migrant labor must 
be called in. The three crops of Anda- 
lusia—cereals, olives and vines—give 





some spread of labor ; but in Castile wheat 
and barley are the only crops, and even 


these vary enormously in yield according 
to the variations of rainfall. The plight 
of the rural laborer is pitiable in the 
extreme. 

The English geographer, Mr. Dobby, in 
an article on ‘‘Agrarian Problems in 
Spain’’ in the April, 1936, issue of the 
Geographical Review, gives a graphic 
picture of the distress of the laborers and 
the attitude of the landowners. I quote, 
‘**T recall an incident during a visit to an 
experimental pig farm in an out-of-the- 
way part of Andalusia. From the dark- 
ness at one end of the building came a red 
glow. I went along and found a labor- 
er’s family crouched on the floor round 
a twig fire with smoke so thick that 
breathing was difficult. The malodorous 
squalor contrasted with the carefully 
washed pig pens that I had been seeing. 
To my query an old woman mumbled: 
‘Yes, we live here. Worse than the pigs.’ 
At which the owner beside me exclaimed 
indignantly: ‘You have a roof over your 
head. What more do you want?’ ”’ 

The consequences of the great landed 
estates have been: depopulation of the 
countryside, inefficient methods of farm- 
ing, very low average wages, high rents, 
scarcity of live stock and a generally 
precarious economic situation for about a 
third of the country. In whole regions, 
as a result of a too rainy or a too dry 
season, a windstorm or a bumper crop 
with a consequent sharp drop in prices, 
the entire population may be reduced to 
the verge of starvation. Small wonder 
then that the people of this vast rural 
slum of Andalusia have for a half a cen- 
tury been ready to follow any political 
party—anarchosyndicalist or socialist— 
that has promised speedy and sweeping 
agrarian reform. 

One of the first acts of the new gov- 
ernment, when the Republic was estab- 
lished in 1931, was to write the law of 
agrarian reform—formulated in Septem- 
ber, 1932. The law defined the properties 
liable to expropriation, established co- 
operative societies and encouraged agri- 
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cultural instruction. The breaking up 
of the estates was begun in 1932. Al- 
though the great landlords concerned, 
only 25,000 in the entire country, were 
to be paid off gradually in the course of 
a generation, they at once became bitterly 
hostile to the new government. The 
church property, valued at $500,000,000, 
was nationalized in 1933. This act served 
to make the Catholic Church implacably 
hostile to the new régime. 

But most of rural Spain still seethed 
with misery, and at last in February, 
1936, general elections were held. The 
result was an overwhelming victory for 
the left Republicans and the workers’ 
parties. With this tremendous showing 
of popular support of the new govern- 
ment felt justified in going ahead with 
land reforms. One of the first decrees of 
the Azania Government was that of Febru- 
ary, 1936, which stopped payment of all 
indemnities which the preceding Right 
Government had granted the great land- 
lords for their expropriated estates. In 
the first days of March, 1936, rural work- 
ers and tenant farmers returned to the 
lands allotted them by the first agrarian 
reform, which were taken away from 
them during the Right reaction of 1934— 
1935. Thus the Institute for Agrarian 
Reform noted that within a single week 
it had ‘‘installed’’ on the lands at its 
disposal 17,114 families of rural workers 
or tenant farmers. As a matter of fact 
these people installed themselves on the 
plots originally granted them which were 
subsequently taken away. 

The large landholders were no longer 
allowed to continue keeping valuable 
land uncultivated. Much excellent land, 
for example, had been withdrawn from 
cultivation in the Guadalquivir Valley to 
be used as pasture land for the bulls 
destined to be killed in the bull fights. 
The new law made it compulsory to rent 
this land to the starving peasantry. 

The breaking up of the great landed 
estates and the nationalization of the 
property of the Roman Catholic Church 
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made the two most powerful elements jy 
Spain deeply hostile to a government 
duly elected by a huge majority. The 
landlords and the clergy were willing t 
do anything to overthrow the govern. 
ment, even to the calling in of foreign 
mercenaries. But it is hard to see how a 
government can be stable if foreign troops 
are necessary to impose it on an unwilling 
people. 

The system of slavery formed the mate. 
rial basis on which a flourishing culture 
was developed by the ancients, but one 
the iron grip of Rome was loosened th 
ancient world was precipitated into defi- 
nite ruin, and the Dark Ages intervened 
before another culture could come int 
being. ‘‘In speaking of Mediterranean 
civilizations it is necessary to distinguis| 
on the one hand, that which constitutes 
for them a durable, ever-valid basis from 
that which, on the other hand, has not 
been, in the history of human societies, 
but a unique and transitory success, th: 
glamor of which should not mask the in 
herent defect.’"* Franco’s régime, once 
installed, may be a transitory success, but 
the inherent defect is that it will have 
been imposed by outside force. The land 
problem must either be solved or the 
population subjected to a modern 
Inquisition. 

CONCLUSION 


By way of conclusion allow me to 


quote the concluding sentences of my re- 
view of Pascual Carrion’s great work on 


latifundios in Spain. This review was 
published in the April, 1936, issue of the 
Geographical Review. I quote: * 
other problems in Spain fade into in- 
significance beside this one of agrarial 
reform. According as it is or is not satis- 
factorily solved, millions of people either 
will achieve a standard of living to which 
human beings are justified in aspiring or 
will continue to vegetate in illiteracy, 
misery, and squalor.”’ 

1Charles Parain, ‘‘La 
Hommes et Leurs Travaux,’’ p. 209. 
Gallimard Paris, 1936. 
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CULTURE AND CIVILIZATION IN 
GUATEMALAN SOCIETIES 


By SOL TAX 


CARNEGIE INSTITUTION OF WASHINGTON 


Dr. RepFIeELD writes that in Yucatan 
there is a gradual retreat from the city, 
as a representative of modern civiliza- 
tion, to the villages in the interior as 
representatives of folk culture. On a 
more or less common cultural base, spe- 
cifie and striking gradual changes are 
seen to occur in space from the villages 
through the larger towns on the railroad 
to the city of Merida; and in a general 
way the differences reflect the changes 
that have occurred in the course of time. 
The evidence points to the conclusion 
that the intermediate ‘‘towns’’ were 
once culturally akin, in certain respects, 
to the villages as they are seen to-day, 
and with the advent of the railroad have 
been and are being gradually assimilated 
(in these respects) to the civilization of 
the city. 

The differences between the village 
and the city, therefore—since they rep- 
resent the course of cultural change in 
Yucatan—are especially significant, and 
Redfield justly sees in them a suggestion 
of more universal application than to the 
field of Yucatan alone. He defines the 
difference between the village and the 
city in terms of a difference between 
culture’ and ‘‘civilization,’’ and says 
of it: 


e > 


The one type of society, approached in the vil- 
lage, is a relatively immobile society, culturally 
homogeneous, in which the ways of life form a 
single web of interrelated meanings. This cul- 
ture is closely adjusted to its local milieu. Rela- 
tionships are personal, and the important insti- 
tutional controls are familial. The sanctions 
which control conduct are prevailingly sacred, 
piety is emphasized, and custom has the force 
of moral rule. Ritual is highly developed, and 
expresses vividly the wishes and fears of the 
people. On the other hand, as one leaves the 


village and moves through the town to the city, 
one goes toward a contrasting type of society. 
This society is much more mobile, and culturally 
heterogeneous. The ways of life are less closely 
interrelated; group habits exist more in terms 
each of itself, and do not to the same degree 
evoke a body of closely associated definatory 
acts and meanings. These ways of life rest 
upon, but are not of, their natural environment. 
Relationships are increasingly impersonal, and 
formal institutions qualify the acts of the indi- 
vidual. The familial organization is much re- 
duced in importance as an instrument of control. 
Life is secularized; economic advantage and 
valuation have penetrated the social body; and 
the individual acts from constraint or conve- 
nience rather than from deep moral conviction. 
Religious belief and action are much reduced; 
the individual can no longer express himself in 
the comfortable grooves of sacred ritual.1 


Since this was written, the Carnegie 
Institution has extended its ethnological 
researches into the highlands of Guate- 
mala, and we have had the opportunity 
to consider certain towns there in the 
light of Dr. Redfield’s experience in 
Yucatan. Although the work has by no 
means progressed to a point comparable 
with that in Yucatan, certain contrasts 
in the two regions are demonstrable. 

Historical considerations would lead 
one, offhand, to suppose that the socio- 
logical conditions in Yucatan and 
Guatemala would bear close resem- 
blances. Geographically the two regions 
are close: the highlands of Guatemala 
rise practically from the southern edge 
of the plain of the peninsula of Yucatan 
(with, however, an almost impassable 
and uninhabited area between the high- 
lands and the northern part of Yucatan 
about which Redfield writes). Linguis- 
tically, the Indians of both places speak 

1 Robert Redfield, American Anthropologist, 
36: 68-69, 1934. 
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languages of the Maya stock, although 
different branches. Culturally, at the 
time of the Conquest both regions were 
certainly part of one culture-area, and 
even to-day there are many close resem- 
blances of both material and non-mate- 
rial culture. On this common base the 
same Spanish conquistadores and the 
same Spanish colonists came in at about 
the same time; and now each place is 
subject to about the same influences from 
the complex civilization abroad. 

Yet the fundamental ecological set-up 
of what Redfield calls the ‘‘gradients of 
civilization’’ is quite different. The 
peninsula of Yucatan 


is a single geographic region: a forested lime- 
stone plain. The rainfall increases as one goes 
southeastward until it is so great that human 
habitation is difficult. Merida, the capital 
city, is located in the northwest corner of the 
peninsula. This is the center of contact and of 
influences political, social, and cultural. From 
this point the roads and railroads move outward, 
becoming, in the southeast, trails through the 
bush. These trails, as one continues to move 
southeastward, become less frequent and less 
traveled, until one reaches the isolation of cen- 
tral Quintana Roo, where the Indians are visited 
only by the chiclero and the occasional traveling 
merchant.2 


There is a regression from the charac- 
teristic city ways of life in Merida 
through the intermediate towns as they 
are farther away on the railroad te the 
folk ways of the villages off the beaten 
paths. 

To this, the picture in Guatemala bears 
hardly any resemblance. On an east- 
west axis, the capital of Guatemala is 
about in the center of the highlands. 
Since it is the section most typically 
Indian (as well as the only one we have 
so far studied) we need here consider 
only the highlands to the north and west 
of the capital, Guatemala City, which is 
to Guatemala just what Merida is to 
Yucatan. Since in this region the coun- 
try is mountainous and irregular, rather 
than a plain, one might think that the 


2 Op. cit., p. 62. 
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influence of the capital would fall of 
even more rapidly, as one leaves it, than 
in Yucatan. 

Such a comparison is, however, not 
fruitful, for conditions are too dissimi- 
lar. The gradient of civilization in 
Guatemala not at all accompany 
geographic distances. It happens that in 
Guatemala the self-perpetuating class of 
Spanish-speaking non-Indians, called 
ladinos, have become settled in fairly 
large towns distributed all over the high- 
lands with no relation to distance from 
the capital. These towns have all the 
cultural advantages, for the ladinos, and 
many of the characteristics, of Guate- 
mala City itself. There are good auto- 
mobile roads to all of them, and daily 
freight and mail service; newspapers 
and the material conveniences of life are 
easily available. Telegraph and _ tele- 


does 


phone lines come to all of them. Each 
has a quota of large stores visited fre- 
quently by the representatives of import- 
ers from the capital, and their stocks of 


goods are kept up to date. Each has its 
electric light plant, its water system, its 
printing presses, its library, its schools. 
The wealthier of the ladinos own auto- 
mobiles, and travel frequently to the 
city, where many of them have homes. 
There is hardly more cultural-lag from 
the capital to these towns than there is 
from New York to the cities of our 
middle-west. 

Thus civilization is represented evenly 
in every section, and what gradient 
there is is describable from any of these 
towns, or the capital, to the country back 
of it or between two of them. In this 
country there are smaller settlements of 
ladinos, who are generally a short step 
behind their fellows of the larger towns 
in education and material progress; but 
most of it is populated by Indians, some 
of whom also live in small towns but who 
for the most part live on their farms sur- 
rounding and between both the smaller 
and the larger towns. These Indians 
constitute 90 per cent. of the population ; 
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they are direct descendants—racially, 
linguistically and culturally—of their 
pre-Conquest forbears of the region; in 
every sense they are fairly comparable 
to the Maya Indians of Yucatan. To the 
casual observer they appear to be, in- 
deed, more purely Indian, and ostensibly 
even better representatives of folk-cul- 
ture than those of the villages described 
by Dr. Redfield. The fact that they are 
as close, physically, to civilizational in- 
fluences almost as the very suburbs of 
Merida, not to mention the town on the 
railroad about which Redfield writes, 
naturally suggests that they may be well 
on the road to deculturation. 

That this suggestion is highly perti- 
nent ean be seen from a consideration 
of how very close the physical contact 
really is. The Indians are territorially 
divided into so-called municipios, or 
townships; each of these has a town in 
which are located the official buildings, 
the church and the market-place. The 
Indians take turns being officials—both 
political and religious—so that all of 
them, for fewer or more years of their 
lifetimes, are resident in the town during 
their terms of office. In addition, the 
town usually has market one or two days 
a week, and most of the Indians come in 
to spend the day. Furthermore, on occa- 
sions when there are religious feasts or 
ceremonies almost all of them come to 
the town to stay for several days or a 
week. And finally, all business concern- 
ing land and many disputes of whatso- 
ever character bring individuals to town 
almost any day in the week or year. 
Now some of the municipios have for 
their town-centers just those large towns 
that are populated by urban ladinos. 
Naturally, in these places the Indians 
have the closest of contacts with civiliza- 
tion. They see the houses and the 
clothes of the ladinos, they become ac- 
quainted in the stores with the novelties 
of the outer world, and they see prac- 
ticed—and hear about—modes of beha- 
vior different from their own. 


Indians who live in municipios the 
town-centers of which are not inhabited 
by ladinos do not, of course, have so fre- 
quent contacts with civilization. Never- 
theless, they are far from isolated. Most 
of the Indians are inveterate travelers; 
some are traveling merchants, and they 
of course spend most of their time in the 
markets of the larger towns or traveling 
between them. But even those who are 
not merchants like to go to as many 
markets and fiestas as they can, if for 
nothing more than to see many faces. 
Men, women and children are habitually 
‘‘on the go,’’ and in most cases they visit 
the larger and more important towns— 
those, again, with the ladinos. Further- 
more, Indian officials in the smaller 
places (and every man is one sooner or 
later) are obliged to visit the larger 
towns frequently on official business. 
Thus on the whole there are few men 
[though more women and children] who 
have not seen samples of the material 
goods or been exposed to the influence 
and ideology of modern civilization. 

Whether or not this contact has had its 
expected effect—whether or not the In- 
dians have been or are being deculturated 
—is a question not to be answered di- 
rectly or conclusively, since it is not 
possible to view them two or three gen- 
erations ago. But two points can be 
made—points significant in the resolu- 
tion of the problem raised by Dr. Red- 
field’s paper. 

The first is that in certain definable 
respects the Indians represent folk- 
cultures quite as much as any in Yuca- 
tan. They are, indeed, far more back- 
ward, in literacy, education and a knowl- 
edge of what goes oy in the world, than 
the people of the village specifically de- 
scribed by Dr. Redfield. They are as 
unworldly as the most isolated of primi- 
tive peoples. Their methods of agricul- 
ture, their food, clothes, utensils and 
their mode of life, as well as their beliefs 
concerning nature and the supernatural, 
bear next to no relation to their proxim- 





466 


ity to the influences of civilization. 
Moreover, they are more like primitive 
tribes than the Indians of Yucatan. The 
Indians of each municipio speak a com- 
mon dialect peculiar to themselves; they 
have their own particular costume, they 
disapprove of intermunicipio marriages, 
they have a name for themselves as a 
people, they have a strong ethnocentric 
feeling, they have a distinct political and 
religious organization, economic special- 
ties and even standards of living that 
may be peculiar to themselves, and, 
finally, in their general world-views, 
beliefs and individual cultural practices 
they tend strongly to be homogeneous in 
the municipio on the one hand and, on 
the other, set apart from the people of 
other municipios. In these respects the 
Indians of Guatemala are certainly 
**folk’’ as Redfield defines the term. 

Why the culture, in these respects, is 
maintained in the face of apparently 
adverse conditions is not too difficult to 
explain. Since the Indians are unedu- 
cated, ignorant and unworldly, the news- 
papers, the telegraph and the telephone, 
not to mention the ideas entertained by 
the urbanized ladinos, mean next to 
nothing to them; and if their contact 
with these things is physical, it is not 
actual. The influences do not penetrate ; 
the Indians are exposed, but can not re- 
ceive. Furthermore, they are on the 
whole too poor to receive the material 
advantages of civilization. Radios, even 
should the Indians understand their use- 
fulness, would be far beyond their reach ; 
indeed, their pocketbooks do not extend 
even to flashlights, which they do under- 
stand. In Yucatan, by way of contrast, 
the policy of the government has been 
consciously to educate the Indians, to 
make them aware of and to want new 
ideas and things. 

Another reason why the Indians need 
not receive simply because they are ex- 
posed is found in the pattern of their 
eulture itself. In contrast to Yucatan, 
where there is really only one culture, 
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the Indian groups of Guatemala differ 
from one another in the ways that I have 
mentioned, and this in the face of eop. 
tinual contacts of individuals of one 
group with those of another. They are 
used to seeing differences and to ignor- 
ing them. They recognize that ‘‘the 
Indians over there’’ have this or that 
custom different from their own, and on 
the whole, while they are tolerant of it, 
they do not adopt it. This characteristic, 
so often in evidence among the Indian 


into play in their contacts with the 
ladinos. If the urbanized ladinos are 
known to think or do in another way, 
that is their business—quite to be ex. 
pected—and has nothing to do with the 
Indians. Thus whatever influence the 
proximity of civilization might have is 
effectively nullified. 

The second point is that in other re- 
spects the Indians of Guatemala, far 
from resembling Redfield’s typical folk 
culture, actually fit the criteria by which 
a city-type is judged. Indian society, 
even in one municipio, is relatively mo- 
bile; individuals and families shift bot! 
their economic positions in the commu- 
nity and the respect in which they are 
held, with comparative ease and fre- 
quency. Relationships are surprisingly 
impersonal, and familial organization is, 
if anything, at a lower point in social 
control than even among us: the formal 
organization, as represented by the In- 
dian officials in the town hall, and by the 
elders of the community (a definite and 


organized group) is resorted to in al 
manner of dispute even in the primary 


family. The activities of life—economic, 
social, political and religious—are in a 
real sense secularized ; individuals in all 
matters which give them relatively free 
choice act from thought of personal gai! 
and the the commun 

must be filled by forcing individuals to 
contribute. Religious action on the part 
of individuals is at a minimum, with 
specialized communal organizations per- 
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forming almost all rites that are deemed 
necessary in common belief. The ideas 
back of Indian relations and activities 
themselves in most of their aspects are, 
as Redfield has analyzed them, city-like 
and civilized. 

Does this mean that in fact the con- 
tacts with civilization have had their 
expected effects after all? Have the In- 
dians—while still illiterate and un- 
worldly—been affected in their social 
organization and means of social con- 
trol? Are they, in these important socio- 
logical respects, deculturated ? 

To answer ‘‘Yes’’ would have this im- 
portant implication: that on the whole, 
Dr. Redfield’s extract of general terms 
from his Yucatan experience takes on 
added significance and force, since by 
even formal contact with outside civili- 
zation, groups more primitive even than 
in Yucatan show the effects of decultura- 
tion even without an advance in sophis- 
tication. 

To answer ‘‘No’’ would have contrary 
but equally significant implications : 


(1) The influence of outside civilization— 
notwithstanding the close physical contacts— 
would appear to be extremely small; a study of 
the reasons might throw much light on the 
mechanisms by which western civilization does 
influence native tribes. 

(2) We should be forced to conclude, in 
terms of Dr. Redfield’s conceptions, that the 


Guatemalan societies represent neither culture 
nor civilization, but a combination of both. 
Further, if the Indian communities are not to 
be considered simply in transition, we must 
recognize that a stable society can be small, 
unsophisticated , homogeneous in beliefs and 
practices and still be mobile, with relationships 
impersonal, with formal institutions dictating 
the acts of individuals, and with familial or- 
ganization weak, with life secularized, and with 
individuals acting more from economic or other 
personal advantage than from any deep convic- 
tion or thought of the social good. 


It is natural, therefore, that I hesitate 
to answer, especially since the proof of 
this kind of assertion must consist more 
of judgment in the interpretation of 
facts than of clearcut facts themselves. 
Yet it appears to me that the answer is 
**No’’—that modern civilization as it is 
represented in Guatemala City and in 
the ladino towns of the highlands has 
almost nothing to do with the apparently 
un-folk-like character of Indian social 
organization. I do not assert that that 
organization is pre-Columbian, for it 
obviously is not; I do believe, however, 
that its essential characteristics are not 
recent innovations, that they are ex- 
plicable in terms of themselves, that the 
culture is an integrated and consistent 
whole the peculiarities of whose social 
organization are matched by funda- 
mental behavior and cultural patterns 
existing in the communities. 
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ALCOHOL AND THE INDIVIDUAL! 


THE problem of unwise indulgence in 
alcohol is one which seems to have been 
always present. Unfortunately the ap- 
proaches in the past have been too largely 
based on ethical, religious or penal 
grounds, and none of the approaches 
seems to have been conspicuous for its 
success. The statistics of courts and 
correctional institutions indicate over- 
whelmingly the futility of dealing with 
drunkenness as a crime; and the results 
of the late lamented experiment of pro- 
hibition appear to indicate that fiat legis- 
lation with regard to alcohol is not a suc- 
cess. That drinking, far from showing 
a decline, is on the increase, particularly 
among young people, is shown by some 
statistics quoted by Strecker and Cham- 
bers in the ‘‘Introduction’’ of the pres- 


ent volume, which show an increase of 
183 per cent. of rejections by one life 


insurance company ‘‘involving heavy 
alcoholic indulgence’’ in the age group 
under 30 from 1931 to 1936. 

The problem of alcohol, then, is still 
with us, and it is encouraging to find a 
volume like that by Strecker and Cham- 
bers, which describes a reasonable ap- 
proach to the problem of drinking from 
the psychiatric point of view. Dr. 
Strecker is professor of psychiatry at the 
University of Pennsylvania and one of 
the very prominent psychiatrists of this 
His co-author, Mr. Chambers, 
’ as one 


country. 
is described in the ‘‘ Introduction’ 
who himself has been an alcoholic and 
who has not only cured himself but has 
made a close study of the factors involved 
in alcoholism and its treatment. The 
volume points out that the medical value 
of aleohol is slight, indeed; that it is a 
narcotic drug, but that by its release of 
inhibitions it serves a purpose, in the case 
of those who are able to use it intelli- 
The vague- 
1 Alcohol One Man’s Meat— Edward A. 
Strecker Francis T. Chambers, Jr. xvi+ 
230 pp. The Macmillan Company. 


gently, as a social lubricant. 
By 
and 


$2.50. 
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ness of the term ‘‘aleoholism’’ is stressed. 
and it is pointed out that drinking ; 
excess may occur in at least twenty-eight 
separate conditions. Some alcoholics 
the authors admit frankly, can not be 
helped, while on the other hand they 
recognize such a group as the ‘normal’ 
drinker. The abnormal drinker is de. 
fined as: ‘‘The man who cannot fac 
reality without alcohol and whose ade. 
quate adjustment to reality is impossib| 
as long as he uses aleohol.’’ (p. 35. 

Under the general heading ‘‘The Psy- 
chology of Alcoholism’’ we find such 
chapters as: ‘‘The Identification of th 
Aleoholie, **Suggested Psychological 
Mechanisms in Abnormal Drinking,” 
**Aleohol and Sex’’ and ‘‘The Alcoholic 
Breakdown.’’ The authors point out that 
the attitude of the general public, ‘‘ wi 
still tends to regard alcoholism solely as 
an ethical problem to be cured only b 
punishment or prayer,’’ hampers mate- 
rially the helpful approach of the phy- 
siclan to the alcohol problem. They g 
on to say (pp. 128, 129) : 


as 
”? 


In a sense, alcoholics are still, too often, as 
badly treated as were the insane hundreds 
years ago, when their symptoms were thoug 
to be due to demoniacal possession. It is true 
that there is no physical inhumanity, but igr 
rant and clumsy methods too often destroy th: 
very potential in the alcoholic patient that might 
have been accessible, had this problem, like t 
neurotic breakdown, been understood by 
public as a problem in abnormal psychology 


As for treatment, three fundamental 
attitudes of mind are pointed out as nee- 
essary for success in dealing with the 
alcoholic : 


1. The individual must be convinced from hi 
own experience that his drinking is so abnorma 
(of a quality distinct from normal indulgence 
that it constitutes an entirely undesirable a1 
impossible way of living. 

2. He must be absolutely sincere in his desir 
to learn how to stop drinking once and for a 
regardless of his opinion of his ability to do s 

3. He must be willing to make a supren 
effort to practice daily, over a long period « 
interest and vigor 4 


8 


time, and with as much 
he is capable, the methods which have proved 
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to be successful in the elimination of destructive 
habits. (Pp. 190, 191.) 

Following the prerequisite recognition 
by the patient that he is abnormal, an 
attempt is made to bring him to a more 
realistic facing of reality and to the keep- 
ing of a definite schedule. Frequent con- 
sultations with the psychiatrist are held, 
and it is estimated that about one hun- 
dred hours of such conferences are likely 
to be necessary for the optimum results. 
Attention is given not only to re-educa- 
tion, the development of a conditioned 
reflex with regard to alcohol, and self- 
understanding on the part of the patient, 
but also, particularly, to nutrition, exer- 
cise and diversion. The authors do not 
advise institutional care, at least as essen- 
tial, although it is recognized that in some 
cases it is preferable. The rules which 
the authors lay down are principally the 
following four: 

1. An understanding on the part of the pati- 
ent of the seriousness of the condition, and the 
development of a desire to take the treatment. 

2. There must be abstinence from alcohol dur- 
ing the period of treatment. 

3. The patient must be entirely frank and 
honest in all his dealings with the therapist. 

4. In the event of a relapse, the patient must 
notify the therapist, or see that he is notified as 
soon as possible. (P. 213.) 

The volume is practical, progressive 
and sound. It represents an unemo- 
tional, scientific approach to a problem 
which is wide-spread in frequency and 
ramifications. The reading of the volume 
is recommended to all who have alcoholic 
friends, and indeed to all intelligent and 
open-minded citizens. 

WINFRED OVERHOLSER 

Saint ELIzZaBETHS HOSPITAL, 

WASHINGTON, D. C. 


THE GOLDEN PLOVER AND OTHER 
BIRDS! 

Tuts profusely illustrated work is the 
second volume of American bird biogra- 
phies collected in book form from maga- 

1The Golden Plover and Other Birds. By 


A. A, Allen. Illustrated. xiii+324 pp. $3.00. 
Comstock. Second Series. 


zine articles by the author. As is well 
known, in the series of articles originally 
appearing in the magazine Bird Lore, the 
author writes as if he were the bird telling 
its own tale, the whole being done in the 
first person. These stories have had a de- 
servedly wide appeal in their original 
form and should continue to serve their 
large and growing audience in their pres- 
ent collected format. While addressed 
primarily to school children and amateur 
bird students, they contain much valuable 
material, not so much in the way of par- 
ticular observations as in the summing up 
of long and intimate experience based on 
many such observations and are, there- 
fore, of interest to the more advanced 
student as well. For example, it seems 
simple enough, in the account of the 
double-crested cormorant (p. 270) for the 
bird to say of the related species, the 
common cormorant, ‘‘. . . he hasn’t half 
the sense that I have. He hasn’t even 
learned the meaning of a gun. a 
but obviously a good deal of observation is 
here summed up. Similarly, the ‘‘bird’s- 
eye view’’ of the southward migration of 
the golden plover (pp. 12-13) could not 
have been written if the author had not 
had a large experience and consequent 
insight into ‘‘personality’’ of the species. 

The large number of photographs illus- 
trating the text is a notable series of ob- 
servational facts, even independent of the 
text. The colored plates (representing 
golden plover, cardinal, indigo bunting, 
crested flycatcher, meadowlark, cedar 
waxwing and red-winged blackbird) are 
less successful, as the colors have not been 
well reproduced in some cases (especially 
the cardinal, indigo bunting and the 
golden plover chicks) and all have a 
slightly hazy look that is not an advan- 
tage tothem. At the end of the book are 
** Questions on the Life Histories of North 
American Birds,’’ the answers to which 
are to be found in the autobiographies. 
There is no index, but this is hardly a 
lack in a book of this sort. 

H. FRIEDMANN 
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THE HEAVENS AGAIN! 

THE great success of the Hayden Plane- 
tarium, in New York, and of The Sky, 
its splendid popular magazine, have now 
been supplemented by a popular book on 
astronomy by two of its assistant curators. 
Astronomy remains perennially the sci- 
ence in which there is greatest popular in- 
terest, whether measured by amateur so- 
cieties, attendance at lectures or the pub- 
lication of popular books. In Pittsburgh 
alone there are about 100 telescopes that 
have been constructed and are being used 
by amateurs, and a number of other cities 
have comparable records. 

As might be expected from its title and 
the positions of its authors, the book un- 
der consideration has been written for the 
lay public. It contains two chapters on 
the beginnings of astronomy, general dis- 
cussion of astronomical instruments and 
a good popular description of the solar 


system. The more difficult problems con- 


nected with the explorations of the uni- 
verse beyond the limits of the solar system 


are discussed more briefly. The book is 
evidently designed for the intelligent 
reader who has at the best a limited 
knowledge of astronomy. 

Readers of this book will enjoy its clear 
and straightforward style and its excel- 
lent illustrations, though they are not as 
abundant as in many other books on 
popular astronomy. The experienced as- 
tronomer will feel perhaps that the au- 
thors have not been as cautious as they 
should have been in reporting specula- 
tions about conditions on Venus and 
Mars, and especially in interpreting the 
inferences that may be drawn from the 
theory of relativity about the origin, na- 
ture and destiny of the universe. 

F. R. Mouton 


CONTROLLING “INDOOR 
WEATHER” 


Mr. FULLER has prepared this book on 

1 The Story of Astronomy. By A. Draper and 
M. Lockwood. Illustrated. xi+394 pp. $3.00. 
The Dial Press. 

1 Air Conditioning. 
trated. ix+577 pp. 


By C. A. Fuller. ITllus- 


$4.00. Henley. 
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air conditioning for readers who ‘‘hayp 
not had the advantage of higher mathe. 
matical training.’’ The subject is , 
highly technical one, but the author has 
presented his material very clearly with. 
out using technical phraseology ; the book 
is well fitted to the needs of those young 
men, without a specialized training jy 
engineering, who are concerned with th; 
selection and operation of equipment 
used for air conditioning. 

The arrangement of the material js 
good, and every important division of th 
field is considered. The topics covered 
and their order are: the properties of 
air, load calculations, duct design and air 
distribution, registers and grilles, heating 
and humidifying, fans, cooling coils and 
air washers, refrigeration and refrigera- 
ting equipment, well water and ice cool- 
ing, evaporative condensers and cooling 
towers, unit coolers, controls, air cleaning 
and codes and ordinances. 

There is an excellent chapter on fans 
and fan performance that is_ typical 
After studying this clear explanation o! 
the fan laws and characteristics of t! 
combined fan and duct system, the reader 
is better qualified to select a fan for 
given duty. The book will not be widely 
used as a college text, and there is little 
material for the designer or for the engi- 
neer interested in the thermodynami 
processes of air conditioning. As stated 
in the preface, however, the book is not 
intended for such readers. The method 
of presentation is distinctly original, and 
there are very few references to other 
books or to articles in technical journals 
An interesting innovation is the inclusion 
of a chapter on codes and ordinances that 
affect the installation of air-conditioning 
equipment. 

Most of the illustrations were supplied 
by the manufacturers of air-conditioning 
and refrigerating apparatus. A copy of 
the Bulkeley psychrometric chart and a 
pressure-heat content chart for dichloro- 
difluoromethane (freon 12) are included 


C. O. MAcKEY 
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SCIENCE AND THE NEW YORK WORLD'S FAIR 


THE presentation of science at the New 
York World’s Fair differs radically from 
the purpose and method of previous fairs. 
The theme of the fair, ‘‘ Building the 
World of To-morrow,’’ expresses a great 
social purpose which is subtly effective. 
It runs through all the design and is 
never quite hidden in the glamour, ex- 
citement and entertainment features. It 
assumes that all the instruments are at 
hand for building a better world and that 
the public, detached from its every-day 
affairs, can achieve a broad, forward-look- 
ing point of view and, through the agency 
of the fair, become more aware that mo- 


dernity goes infinitely deeper than the 


mere use of to-day’s devices and gadgets. 
Revelations in city planning, in art, in 
social conditions here and abroad and in 
the content of modern life will be effee- 
tive. In all this it is recognized that the 
most important force in making this new 
world is science. 

In accord with this theme, science is 
presented throughout as a powerful so- 
There is no effort to teach 
the facts or principles of any of the sci- 
On the other hand, the responsi- 
bility of science in creating our present 


cial foree. 


ences, 


world is repeatedly stressed, with less 
emphasis on the economic and industrial 
applications of than on the 
broader social consequences in community 


science 


life, in the home, in leisure, habits and 
morals. ‘‘Seience to-day,’’ said Grover 
A. Whalen, president of the Fair Corpor- 
ation, recently, ‘‘can not be confined in a 
museum and is not the concern of spe- 
It is a part of the very air 
we breathe. As in daily life we meet the 
effects of science at every turn, so in the 


alists only. 


fair science W ill be found in every presen- 
tation of what people do, and has its part 
to play in almost every building on the 
grounds. ’’ 

The responsibility for the portrayal of 
‘clenee in accord with this theme has been 
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in the hands of the Advisory Committee 
under the chairmanship of Professor Al- 
bert Einstein, including such eminent sci- 
entists as Dr. Frank B. Jewett, president 
of the Bell Telephone Laboratories, Mr. 
Gano Dunn, president of the J. G. White 
Engineering Corporation, and Dr. K. T. 
Compton, president of the Massachusetts 
Institute of Mr. Maurice 
Holland has served as chairman of the 
Committee on Scientific Motion Pictures 
and Mr. Wayne M. Faunce as chairman 
of the Sub-committee on the Use of Cos- 
Mr. 


George Sakier is the designer of the cen- 


Technology “ 


mic Rays in the opening ceremonies. 


tral exhibit in science and education 
According to Dr. Gerald Wendt, diree- 
tor of and the 
World’s Fair staff, there are three major 
Of these 


science education on 
aspects of science at the fair. 
the broadest and most important is the 
pervasive role of science as a social force. 
This i 


exhibit within the perisphere and in the 


yortrayed primarily in the theme 


half dozen colossal exhibits sponsored by 
the Fair Corporation. These latter are 
devoted to the major areas into which 
Community 
Distribution, 
Transportation, Food 
and Nutrition, and Medicine and Health 


Each of these presents major aspects ol 


the fair is divided, namely : 


Interests, Production and 


Communication, 


American life, and science is inherent In 
each of them. 

The exhibit 
may be taken as an example. It brings 
that com- 


Inte rests 


in Community 


to a focus the area of the fair 
prises the exhibits in building 
home furnishings, textiles and 
‘the Town of To-morrow’”’ and 

hibit of contemporary American art. At 
one side of the hall are shown the living 


conditions of 1789 with the as a 


family 
unit, both social and economic, and with 
all members working from dawn to dark 
They 


independence, 


complete economic 


little 


almost 


but with 


live in 
leisure or 








THE SCIENTIFIC MONTHLY 


SYMBOLIC 
WHICH 


SOARS ABOVI 


FACTURERS OF 
Or 


STRUCTURES AND 
rHE GI 


THE 
ASS BUILDING, THI 
GLASS. ARCHITECTUR 
BY 


CONTAINS 

LLY, THE BUILDING DEMONS 

NIGHT THI IS ILLUMINATED 
\ VIEW rRYLON AND PERISPHERI 


GLASS TOWER 
LATTER EXHIBITS Of! 
TRATES MANY 
GLASS. rOW ER BLUE LIGHT 
Is OF THI 


WITH 


SEEN OVER 


THREE MA) 
INTERESTING US 
INSIDE, AT THE LE! 
METALS 


BUILDING 


FROM 
THE ROOF OF THI 





THE PROGRESS OF SCIENCE 473 


tor personal life. The other side 
sts the urban life of to-day, with 
isewife dependent on innumerable 
and organizations, 


oml nity services 


but with ample leisure and with every 
ember of the family free from former 
In the 


change is 


restraints and compulsions. re- 
mainder of the exhibit this 
ittributed to two streams of invention— 
me technical and the other 


whereby American life has been enriched 


social 


PERISPHERE 


PHARM 


THE TRYLON AND 


HE RIGHT IS THE HALL OF ACY, 


BY WILLIAM DI 


d revolutionized. The contribution of 
nee and its applications to this great 
hange is stressed throughout. In a simi- 
ar manner the effect of science on society 
through the development of communica- 
transportation, ete., are memorably 
lisplayed. 
The 
the fair, and probably the most im- 
in the of industrial 
It is not possible to select for 
mention exhibits of any 
Two features are char- 


second major division of science 
ssive, 1S scores 
bits. 
[ special 
‘orporations. 


AS IS INDICATED BY THE } 


the 


First, the purpose is broadly 


acteristic of practically major 
industries 
in the field of public relations rather than 
in the promotion of products. Second, 
their dependence on science and research 
is the dominant theme. There are num 
berless displays of research results and 
There 


and mural paintings showing the spirit 


research processes. are statues 


of science and the pervasiveness of re 


search. There are lectures, motion pic 


FROM THE ‘‘*BRIDGE OF 


WINGS’ 


REMELY MODI 


KOONING 


tures and demonstrations 
principles and of new facts that 
sulted in important industria 
mercial developments Ther 
ramas envisaging the 
home and factory that may 
scien 


recent advances in 


sciences are thus represent 


chemistry and physics pred 
this industrial field 
There 


great portrayal of science, and this is 


in this 
the 


The American Association 


remains a third aspect 


most unique 
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THEME EXHIBIT OF NEW YORK WORLD'S FAIR 
ARTISTS’ SKETCH OF THE INTERIOR OF THE 200-FOO'1 PERISPHERI 
EXPOSITION CONTAINING AN EXHIBIT B NR DREY FI 
** BUILDING THE WORLD OF TOMORROW,.’”’ VISITORS STANDIN( 
SPACE AND REVOLVING IN OPPOSITE DIRECTION ARE SHOW) 
THE PLANN ND INTEGRATED COMMUNITY OF O- MORROW 
HEAD | ABLA WITH CO EI IONS, AND IN THE DISTAN‘¢ 
TRIAL SATELLITE TOWNS SPOTTED AROUND THE NUCLEAR CITY 
APPEARING THREE OF THE TEN M ‘CHING GROUPS OF WORKERS H 100 s 
THEY MARCH, SYMBOLS OF THE INTERDEPEN N \N AND OF THE COOPERATION 


WHICH CH A CITy \ I ’ AN ; B LI rHE DRAWING IS BY riikODORI 


for Adult Education, under the direction in a large rotunda before a 
of Mr. Morse A. Cartwright, is sponsor rather abstract, model of an 
ing a central exhibit in which science and _ poised in flight. Human flight is s 


education are closely joined and which as a symbol of man’s eternal ques 


answers the fundamental question as to freedom and power, as an example « 


what science really is. In effect it takes sublime achievements of science an 
for granted that science is the outstanding as a challenge to education—a cha 
achievement of the human race and re- to the human race to use its vast nev 
veals the secret of its success This is, of ers for the welfare and happiness ( 
course, the ‘‘scientific method.’’ entire race. The plane is supported 
As the visitor enters the hall he stands — broad pillar with luminous circular 
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els resenting fourteen different  sci- 
pon which human flight depends. 
ange from geology and astronomy 


obvious elements of 


through the more 
nhvsical selence to phy slology and psy- 
ho The moral is plain, namely, that 


flight depends on vast, painstak- 


w and pure research by thousands of 


many lands and over many 


workers 1n 
enturies. Surrounding the transparent 
wud abstract conceptions of the fourteen 
wiences are scenes of industry and engi- 
eering, 2.¢., the applied sciences. 
As the visitor then passes into the main 
he faces a massive but simple exposi- 
the scientific method of thought. 
First, there are seven great panels in full 


or, showing observation, gathering, 


testing and proving of facts. They show 
e extent to which scientists go in secur- 


v reliable knowledge. They answer in 


rn these questions: What is above, 
eath, beyond, within? What is mat- 
life, energy? Here the artist has 


ortrayed such striking scientific scenes 
is the ascent into the stratosphere and the 
escent to the depths of the 
search into the remote heavens and 


sea, the 
into 
the interior of the atom, the analysis of 
natter, the mastery of energy and the 
stery of life. 


Krom these scenes paths of light lead 


oO} 

THEM to an enormous and luminous reservoir of 
NDI facts and organized knowledge. From it 
23 three facts are drawn to exemplify scien- 
os tifie thought. They are the discovery of 
1 X-rays by Roentgen, the discovery of 


HIN radium by the Curies and the isolation 
a ft the electron by Millikan. 
Lord Rutherford conceives the idea of the 


Krom these 


His experiment in the 


autifu uciear atom. 

irplan scattering of alpha-rays by thin metallic 
show! +18 portrayed, and his necessary con- 
est ) on that the atom is indeed composed 
of tl fa dense central nucleus surrounded by 
id als electron pattern. This conclusion in 
illeng reverts to the reservoir of science 
\ \ ss a new fact and a new principle for 
of th the interconnection and organization of 
d other facts. The nuclear atom 


475 


also, however, leads to industrial applica- 
tions of primary importance and these in 
turn to radical changes in human living, 
as is shown in a dramatic group assembled 
in the living room of the American home 
The exhibit thus tells in its simplest form 
the story of an inspired idea, based on 
established facts, thoroughly tested in the 
laboratory and resulting in a conclusion 
which is accepted without prejudice and 
bring large conse 


without emotion to 


quences In science, Industry and society 
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This exhibit in science is sel te 
erated with the related exhibit in eduea 
tion. As 


intelligence to study and inipn 


science 1s the best use 
human 
the environment of human living, s 
speaking, the « 


cation is, broadly 


adjustment of the individual to his 
vironment. As science is constantly and 
swiftly changing that environment, edu 
cation is of necessity a life-long process 
and, in a democracy, Is an essential du 
and responsibility of citizenship 

1M 
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THE CENTENNIAL OF PHOTOGRAPHY 


WHEN Shakespeare, in the early 1600’s, 
wrote about ‘‘holding the mirror up to 
nature’’ he had no thought that he was 
using a phrase which would be applicable, 
more than two centuries later, to one of 
the most revolutionary scientific processes 
in history. 

And yet that is exactly what photogra- 
phy did—held the mirror up to nature 
and captured upon that mirror the images 
of present events for people of the future 
to view. 

It was just one hundred years ago on 
January 7, 1839, that Francois Arago, 
distinguished French savant, stood before 
the French Academy of 
revealed the process of one Louis Jacques 


Sciences and 
Mande Daguerre, who had succeeded in 
images on polished 
that the 
Daguerre invention be purchased by the 


making permanent 


plates. Arago recommended 
academy and be published for the free use 
of the entire world. On this date the 
science of photography had its beginning, 
in the broadest sense. 

Some of the processes involved in pho- 
tography had been familiar to men for 
many years. Even the camera, which is 
usually thought of as part and parcel of 
photography, had been known for cen- 
turies, in the form of the camera obscura. 
This was a dark chamber in which an 
image of outside objects was formed by 
means of light admitted through a small 
hole. 


lens at one end and a sereen at the other. 


Portable boxes were made with a 


These cameras were regularly used by 
tracing a view 
But the 
hundreds of 


artists in their work, 
directly on transparent paper. 
image was fleeting, and 
people tried to discover some means of 
automatically and permanently recording 
a picture. 

Since 1727 it had been known that the 
action of light on silver salts caused them 
This was the discovery of 


German. 


to turn dark. 
Heinrich 
But there was not yet an effective com- 


Johann Schulze, a 


bination of the image-forming came 
the image-capturing chemicals. 

Many people studied the effect of 
some tried 
letting 
shine through pictures on glass 01 
Thomas Wed: 
wood, son of the famous English pott 
in collaboration with Sir Humphry Da 


upon chemical compounds. 


form images by contact 


livht-sensitive chemicals. 


succeeded in making visible images 
this manner, but, without a knowledg 
the 
images, the pictures soon faded. Fa 
their efforts to the imag 
formed by a camera. This was in 1800 
In 1816 Joseph Nicephore Niepe su 
ceeded in obtaining a picture in which t 
the 
There was no idea of *‘ positives 


For ten years Niep 


chemical processes of fixing 


met record 


highlights dark and shadoy 


light. 
and ‘‘negatives.’’ 


were 


experimented, and only then sueceeded 
making a picture with lights and darks 
their proper order. It required an ex 
sure of twelve hours. 

William Henry Fox Talbot, 
1833 and 1835, managed to secure t 


negative images and to fix them so 1 


betwee 


they remained upon the paper. 
In 1837 Daguerre, had eollab 
rated with Niepee before his death, ma 


who 


a positive picture on a metal plate 
He tried to interest 
people in his process, but nobody wou 
give him financial support. No attent 
was paid to it by people who could helj 
Few heard of it. Most of those who d 
thought it was a hoax. 
before 


first Daguerreotype. 


Arago’s the Fri 
Academy of Sciences just a century ag 


address 


changed all that. Photography was 


ognized by a group of unimpeac! 
scientists and, furthermore, the pr¢ 
was given to the world for the benef 
mankind. 


The world wanted photography. T 


soon was ample proof of that. By 
middle of the summer of 1839 the Fr: 
Government had passed the bill g! 
and 


pensions to Daguerre the so! 
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FROM AN ORIGINAL DAGUERREOTYPI NOTRE DAME, PARIS 
rHIS DAGUERREOTYPE WAS PRESENTED TO THE FRANKLIN INSTITUTE BY THE PHOTOGRAPH 
OF PHILADELPHIA IN 1866 HI PLATE WAS FIRS’ ED 
PHILADELPHI 


Niepce. On August nineteenth, the first the process were published. There w 


public demonstration was given, with en twenty-six editions and translations 


thusiastic crowds surrounding Il Institut) many languages within comparativ 
de France Immediately the details of few weeks Bweryahere thete were 
thusiastic experimenters who were ea 
to make use of the new science 
daguerreotyps 
In America rumors of the new prox 
had been received for months preced 
that date. As soon as the details w 
released they were sent to this count! 
reaching here in September Dacuer! 
original paper was translated by Pro 
sor John F. Frazer, of the University 
Pennsylvania This translation, p 
lished in the November. 1839. issue of 
Journal of The Franklin Institute. 
vader agen he rong - the first publication in Ameriea 


CAMERA WAS MAD! 839 FROM THI Even prior to this publication, howe 


Joceph Sacton. a member of The Frank 


DESIGN | BLISHED B Ir \¢ EI} 
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Observations. —Before using the box it is necessary to clean the interior, 
and to turn it upside down so as to shake out of it all the small grains of 
iodine which may have fallen out of the capsule, taking care not to touch 
the iodine, which would soil the fingers. ‘The capsule should be covered 


with a piece of gauze stretched upon a ring; this gauze serves to equalize the 
evaporation of the iodine, and at the same time to prevent the compression of 
the air, which results from shutting the box, from causing the particles of the 
iodine to fly about; some of which might rise to the plate and would make 
deep stains upon it. 
































On this account the box should always be shut very gently, so as not to 
cause the rising of any dust within it, which might be charged with the 
vapour of iodine, 

DESIGN OF CAMERA PREPARED BY 


DAGUERRE 
HIS METHOD OF MAKING |! 


ND PART OF THE TRANSLATION OF 
Franklin I) 


APHS PUBLISHED IN THE NOVEMBER, 1839, ISSUE OF THE Journal of the 


Miss Gladys Muller to 


using the 


Institute and an employee of the United cently used by 


States Mint, using information received make some daguerreotypes, 


from an eye-witness of a public demon- process described in Daguerre’s original 
stration, succeeded in September, 1839, paper. 


In the days when American enthusiasts 


‘e were 


ns into in making a photograph upon a piece of 


atively 


the silver from which the mint stamped 

Within a few weeks after the publica- 
tion of the process, a Philadelphia chemi- 
al instrument maker, Joachim Bishop, 


made three daguerreotype cameras—the 


were eagerly awaiting every new word of 
the process ot daguerreoty py, 1t Was Tre- 
quently referred to as the art of imprison 
ing the sun’s rays within a morocco case 
From that time, a century ago, to the 
present day, the camera has had a grow- 


PrOCeSS 

‘eding first to be manufactured commercially in ing army of experimenters. From the 
; were America, One of them, still in existence, ™oment that the Daguerre process was 
intry, sa prized exhibit in the Photographic presented to the world, for the benefit of 
ssinate Section of The Franklin Institute. To mankind, it would seem as though all men 
rofes rk the centenary of photography, this joined in furthering the SCICUCE with their 
ity era, the oldest in America, was re-  2'eatest efforts. SYDNEY L. WriGut 
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AWARD OF THE NICHOLS MEDAL TO PROFESSOR HILDEBRAND 


iN recognition of outstanding achieve- 


ment in physical chemistry, Professor 


Joel Henry Hildebrand, of the University 


of California, recently received the Wil 
liam H. Nichols Gold Medal of the New 


York Section of the American Chemical 
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PROFESSOR JOEL H. HILDEBRAND 


Society at a joint dinner of the section In the presentation address Mr. Weis 


and the Society of Chemical Industry in _ stated: 
New York City. ‘*Professor Hildebrand is internat 
More than 400 scientists united in hon- ally known in the broad field of phy 
oring Professor Hildebrand for ‘‘his chemistry. More than that, he has 
study of the solubility of non-electro- one of our few contemporary real t 
lvtes.’’ Presentation of the medal was’ ers of chemistry. His public service 
made by John M. Weiss, chairman of the been of the highest order. His wor 
jury of award. The scientific accomplish- chemical warfare has contributed great 
ments of the medalist, embracing more to our national defence, both in the f 
than thirty years of research on liquid and in the laboratory. His whole lift 
and solid solutions, was described by Pro- — been one of service to science and the | 
fessor Henry Eyring, of Princeton Uni- lic weal.’’ 
versity. Professor Herbert 8. Harned, Professor Hildebrand, a native of ‘ 
of Yale University, spoke on ‘‘Joel H. den, N. J., is 57 vears of age. He rece 
Hildebrand—The Man.’’ Walter W._ the bachelor of science and doctor of } 
Winship, chairman of the section, pre- losophy degrees from the Universit) 
sided. Pennsylvania in 1903 and 1906, res} 








. Weiss 


nation- 
hysica 
s beet 
teacl 
ice has 
ork 1 
rreatls 


e field 
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, and studied at the University of 
n for a year. After teaching at the 
ersity of Pennsylvania six years, he 
ne assistant professor at the Univer- 
of Caiifornia in 1913, rising to full 
essorship in 1918. 

During the World War, Professor 
Hildebrand was first commissioned cap- 
tain of the Ordnance Reserve Corps, then 
major and later lieutenant colonel in the 
Chemical Warfare Service. As director 
of the Chemical Warfare Service labora- 
tory at Puteaux, near Paris, and as com- 
manding officer of Hanlon Field, near 
Chaumont, he played an important role in 
organizing the American Expeditionary 
Force Gas Defense School and the experi- 
mental field for gas warfare research 
under practical conditions. For this 
work he received the Distinguished Ser- 
vice Medal. 

He suggested to the U. S. Bureau of 
Mines the use of a mixture of helium and 
oxygen in place of air for divers and 
caisson workers to prevent the dangerous 
‘*bends.’’ The 
effectiveness of this artificial atmosphere 
was recently demonstrated by Max Nohl, 
engineer, with the collaboration of Dr. 


*“carsson disease or 


Edgar End, physiologist of Marquette 
University, in increasing the record for 
deep-sea diving by 100 feet. 

Professor Hildebrand is a past presi- 
dent of the American Physical Society, an 
honorary member of the Chemical Society 
of Edinburgh, corresponding member of 
the Physikalisch Medizinische Societat of 
Erlangen, Germany, and a member of the 
National Academy of Sciences. He has 
been councilor-at-large of the American 
Chemical Society. 
Sierra Club and in 1936 managed the 
U.S. Olympic Ski Team. 

Professor Hildebrand is the thirty- 
third chemist to receive the Nichols 
Medal, founded in 1902 ‘‘to stimulate 
original research in chemistry’’ by the 
late Dr. William H. Nichols, charter 


member of the American Chemical So 


He is president of the 


ciety and leader of the chemical industry 
in this country. 

Members of the 1939 jury of award, in 
addition to Mr. Weiss, were Professor A 
W. Hixson, of Columbia University, Pro 
fessor William C. MacTavish, of New 
York University, Dr. D. P. Morgan, Mr 
Winship and Dr. Cornelia T. Snell, sec- 
retary of the section A. C.S 


THE VELOCITY OF LIGHT 


By a new method Dr. Wilmer C. An- 
derson, of Harvard University, has mea- 
sured the velocity of light with a greater 
accuracy than heretofore attained. The 
value he obtains for this important physi- 
cal quantity is 186,264 miles per second. 
The most precise previous measurements 
gave 186,271 miles per second, the two 
results differing by one part in 26,600. 
The uncertainty in the value for the 
velocity of light as determined by Dr. 
Anderson is probably less than one part 
in 18,000. 
they fall far short of the relative accuracy 
of several other determinations of physi- 


As precise as his results are, 


cal quantities. 


Galileo appears to have been the first 
attempt to measure the velocity of 


light; perhaps he was the first to suspect 
that light is not transmitted instantane 
ously. A any rate, he tried to determine 
the velocity of light by using lantern 
signals between two mountains, and 


naturally failed, 
determination of the velocity of light 


The first approximate 


was by Roemer, in 1676, from observa- 
tions of the times of eclipses of Jupiter’s 
larger satellites. He obtained 192,000 
miles per second. Fizeau, in 1849, was 
the first to measure the speed of light by 
laboratory methods, obtaining 195,800 
miles per second. His method was modi- 
fied, in 1862, by Foucault, famous for his 


simple proof of the rotation of the earth 


by swinging a pendulum. Subsequent 


work on the problem has been done in 
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this first by Newcomb and 
Michelson, later by Michelson alone, and 
finally, until the present experiments by 
Michelson and his co-work- 
Their final value 
for the velocity of light, obtained after 
Michelson’s death in 1931, 186,271 


miles per second. 


country, 
Anderson, by 
ers Pease and Pearson. 
was 
Dr. Anderson obtained his results by 


He 


caused the intensity of a beam of light 


an entirely new experimental means. 


to vary periodically in brightness 19,200,- 
000 times per second. Consequently his 
beam of light had relatively bright and 
dark portions at intervals of 51.2 feet 
(186,264 miles, divided by 19,200,000 re- 
duced to feet). If two such beams were 
united in the same phase, the variations in 
brightness would be doubled; if in oppo- 
site phase, the light would be uniform. 
By splitting his beam of light into two 
parts with a_ half-silvered mirror and 
sending them over different paths of con- 
trollable lengths before reuniting them, 


Dr. Anderson could brine them together 


APPARATUS USED BY DR. ANDERSON 


IN MEASURING 
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in the same phase or the opposite 
at will. From the difference in le 
of paths to change the beams fron 
same phase to opposite phase, all 
sured under laboratory conditions 
stead of using great distances, he obta 


his very accurate results. 


All previous methods of measuring th 


velocity of light required the use of 
Fizeat 
coowheel : Fou i 
Michelson, i 


having 


idly moving physical parts. 


ployed a rotating 


rotating mirrors; and 


last experiments, a murror 


sides. There are naturally serious \ 


culties in maintaining constant speed 
rotation and determining precisel) 


they are. The speed of light is so « 


mous that, usine these methods, 


paths of the reflected beams are necessa 


in orde r to vet results ot hieh precis 
But 
light and errors due to turbulence of 


long paths result in spreading 
In order to maintain sharp opt 
Michelson and 


in their final experiment, sent the b 


air. 


images, his collaborat: 


~~ 
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ht which they used back and forth, 
ultiple reflections, through a steel 
rom which the air had been pumped. 
persons would undertake the serious 
em of making air-tight the joints in 
| pipe a mile long and pumping the 
rom it. But such daring and indus- 
ire characteristic of scientists. 

By modulating his beam of light Dr. 
Anderson avoided at one stroke the diffi- 
es of moving physical parts and very 
long paths. Instead of using a mile as 
Michelson did even in his last experiment, 
and 10 miles including the repeated re- 


flections, the whole optical path required 
by Dr. Anderson was only a little more 
than one tenth of a mile. One may in- 
quire why his method was not used long 
The answer is that he turned to 
ecently developed means of modulating 
light, and to the photoelectric cell in de- 
termining where his reunited beams were 
in phase. Thus every new addition to 
science makes possible advances in many 
directions, and the further science devel- 
ops the more important additions become. 
This aspect of the matter is somewhat 
similar to the old game of making as many 
words as possible out of a few letters. If 
a given letter is added to five letters it 
may make possible the construction of ten 
new words; if the same letter is added to 
ten letters it may make possible the con- 
struction of 100 new words. 
Many 
scientists, beginning with Roemer and 


persons have wondered why 


continuing to Michelson, have devoted so 
much attention to the velocity of light. 
There are many reasons why the velocity 
of light is a physical quantity of very 
great scientific importance, among which 
are: (a) it is one of the several properties 
of light from which its nature may yet 
be determined ; its differences in various 
media are a test of the corpuscular theory 
versus the undulatory theory of light; it 

taken as an absolute constant and the 

aximum possible velocity in the theory 


OUT OF PHASE GE AMS 


A 
A 


IN PHASE BEAM 


a 


MODUL ATOR 


LIGHT SOURCE 


DIAGRAM OF APPARATUS 


of relativity, a theory which was initially 
developed to explain Michelson’s failure 
to find the expected effects on the velocity 
of light of the earth’s (and observer’s 
motion through the assumed ether 

The question now arises whether the 
velocity of light, as determined by mea 
surements, will be found constant. If it 
should not be found constant, it will ap 
parently he necessary to revise the rela 
tivity assumption that it is a fundamental 
constant of the universe. Of course, since 
a velocity is a distance directed by a time, 
an observed variation in the velocity of 
hght could be interpreted as a variation 
in the length used, or in the measurement 


‘ 


of time intervals, or in both. Each of 


these assumptions would raise other ques 


tions and make difficult the development 


THE VELOCITY OF LIGHT 


VAI ES OBTAINED r DIFFEREN DATI 
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of consistent and satisfactory theories of 
all the related phenomena. 
All this 


that every set of phenomena can be inter- 


illustrates Poinearé’s thesis 


preted consistently in various ways, in 
fact, in infinitely many ways. It is our 
privilege to choose among the possible 
interpretations the ones that appear to us 
most satisfactory, whatever may be the 
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choice. If 
would remember that various equally cop. 


reasons for our scientists 
interpretations of every s¢ 

data 
would be much less dogmatic than the 


sistent 
can be 


made, the 


observational 


often are, and their beliefs in a possib|; 
ultimate finality of scientific theories 
would vanish. 


F. R. Moutronr 


THE GREAT ANTEATER GROUP AT THE FIELD MUSEUM 


ONE of the additions to the Hall of 
American Mammal Habitat groups in the 
Field Museum of Natural History is an 
exhibit of the great anteater. This ani- 
mal, which ranges from southern Mexico 
to southern Brazil, is one of the queerest 
of the many queer beasts inhabiting the 
American tropies. It is peculiar in ap- 
pearance, in structure and in habits. One 
of its names is ant bear, perhaps on ae- 
count of its large size and shaggy coat, 
but if 


bea rs, 


is not even remotely related to 
It belongs to that rather anomal- 


Fy un 
oT, } S 


Mie ae 


ous group of mammals called edentates 
of which the known extinct species are 
much more numerous than those now liy 
ing. It is one of three principal kinds 
of anteaters in South America and Cen- 
tral America, the 
Tamandua and the silky anteater, bot! 
smaller and more arboreal in habits. 
The bizarre appearance of the great 


other two being the 


anteater is largely due to its very long 
and very narrow head. This is so high); 
specialized that a description of it seems 


to call for hyperbole, and one is reminded 


= ; 


ng i 


ew. Me 


THE GREAT ANTEATER GROUP 
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of Mark Twain’s famous characterization 
of the Platte River, in which he said that 
it was ‘‘a mile wide and an inch deep.”’ 
The anteater’s head is actually six times 
as lon In other words, it is 
longer than that of a very large grizzly 
bear and scarcely wider than that of a 
‘ack-rabbit. The mouth is reduced to 
ver small size, only serving as an open- 
ing through which to protrude its long, 
extensile tongue and draw in its insect 
food. That such a large animal should 
be wholly sustained on a diet of ants and 


as it is wide. 


termites seems incredible, but this is the 
ase. Although this must be regarded as 
strong testimony to the abundance of 
these insects in the countries south of 
is, it is still stronger as to the efficiency 
f nature’s machine for capturing them 

large quantities. The great anteater 
has sometimes been kept alive success- 


fully in zoological gardens, but it is an 
expensive pet, for its board bill runs to 


high figures. To supply it with all the 
inseets it needs reaches a cost rivaling 
that of the tons of hay for the elephant. 
Teeth are unnecessary for an anteater, 
and they have been entirely eliminated, 


COMPOSITION OF 


Sik WruuiAmM Herscue., 150 years ago, 
thought that the nebulae are systems of 
stars so far that their members 
‘ould not be seen separately through the 
telescopes then in existence. But he 
ooked forward hopefully to a time when 
better telescopes would resolve them into 
ndividual stars. Herschel’s ideas were 
proved to be erroneous about a century 


away 


ater when it was proved with the spec- 
troscope that the light received from the 
nebulae, at least in many eases, is radi- 
ated by great masses of gas. The spectral 
ines showed that the radiating elements 
ire such light gases as hydrogen, helium, 
nitrogen and oxygen. 

Naturally astronomers speculated on 


ie origin of the gaseous nebulae and 
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but the animals are provided with un- 
usually large salivary glands which sup- 
ply a viscid secretion to assist the effec- 
tiveness of the tongue. The long, heavy 
claws of the front feet are used mainly 
for tearing the ant and termite 
nests, but can be used very effectively 
when For this 
reason the anteater is held in very great 


open 


necessary in defense. 
respect by local hunters and also by such 
predaceous animals as the jaguar and 
the puma, which are usually inclined to 
give it a wide berth. Many a good hunt- 
ing hound has been literally disembow- 
eled by a powerful sweep of these claws 
The museum’s group was obtained by 
Colin C. Sanborn during the Marshall 
Field-South American expedition of 
1926. The animals are shown in the light 
forest or semi-savanna of southwestern 
Brazil, where the physical conditions are 
those they prefer. They may also occur 
about the edges of heavy, humid forests 
but do not penetrate far into them. The 
taxidermy is by Julius Friesser and the 
painted background by Charles A. Cor- 
win. 
Witrrep H 


()SGOOD 


GASEOUS NEBULAE 


their future evolution. The idea 
vailed widely that they are world-stuff in 
an early stage of evolution, and that in 


pre- 


the course of enormous intervals of time 
they will concentrate into stars. It was 
supposed that in some unknown way such 
heavier elements (iron, nickel, copper, 
ete.) as are found in the sun would evolve. 

At the meeting of the National Acad 
emy of Sciences held in Washington on 
April 24 and 25, Dr. I. 8. Bowen, of the 
California Institute of Technology, an- 
nounced that the gaseous nebulae contain 
the heavier metallic elements found in the 
sun and about in the same proportions. 
These elements were now found earlier, 
because under the conditions existing in 
the gaseous nebulae their spectral lines 
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(the wave-length which they radiate) are 


predominantly different from those in the 


Sun. 

Of what especial interest is this discov- 
of Dr. ? It will bear directly 
upon every theory of the of 
the immense intervals of the 


ery owen 
evolution 


matter in 
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cosmic Perhaps the 


that 
stage of evolution will have to be 


processes. 
nebulae are world-stuff in a 
doned. Possibly the stars and the ) 
are only different phases in an e\ 
ary cycle transcending anything 


fore contemplated. 


A NEW EXPLANATION OF SUBMARINE CANYONS 


Dr. Dovatas Jonnson, of Columbia 
University, presented before the April 
of the National Academy of 


Sciences a new hypothesis respecting the 


meeting 


origin of the amazing submarine canyons 
that have been found during recent years 
off both the Atlantic and Pacific coasts of 
this country and in other parts of the 
world. These canyons are deep, often with 
very steep walls, and resemble canyons 
produced by swiftly flowing, deep-cutting 
rivers. Indeed, in some cases they are 
comparable to the Grand Canyon of the 
Colorado. 

A natural explanation of the submarine 
canyons is that they were formed when 
the coast lines were higher than at pres- 
ent, and in some cases they certainly have 


been. But the changes in level required 


MENTAL BREAKDOWNS 


NEw evidence for a similarity between 
the minds of men in darkest Africa and 
residents in the capital city of the United 
when a film taken 
of South Africa 
shown before an audience of anthropolo- 
gists in Washington, D. C. 

Mental 


as it does in the modern metropolis. 


States was seen in a 


mental hospital was 


the veld 
And 


the mentally ill are considered ‘‘queer’’ 


breakdown occurs in 


by their neighbors in primitive society, 
just as they are in civilization. 

Bantu patients coming to the mental 
hospital in Africa bear evidence of never 
having taken part in the rites introduc- 
ing them to mankind. Many have never 
been taken into the tribes as adults, pre- 
sumably because it was recognized that 
they were not acceptable. 

Neither had they taken part in the 


usual social customs of the tribe. Among 


by this theory are not easily reconcilal 
Other suger 


with other known facts. 


et 


explanations encounter equal difficul 


Dr. Johnson recalls the fact that v 


expelled under artesian 


springs on land often produces 
canyons in relatively short 


time. He suggests for considerat 


pressure 


hypothesis that submarine canyons |! 


been produced similarly by water | 
up by hydrostatic pressure throug! 
solidating sediments that have 


posited off coast lines. 


pressures and eruptions might take | 


beer 


Certainly s 


The problem is to determine whether t 


would produce canyons having the 
acteristics of those that are found 
continental shelves off many coast 


FR 
3 
. ‘ 


IN THE AFRICAN VELD 


the Bantus, boys and girls ecustomar 
take part in a sort of courtship custo 


not unlike the old New England « 
of ‘‘bundling.”’ 
scher, the psychiatrist who filmed 
African patients, 
many of had 
attain such terms of intimacy wit! 


mental found 


them never been 
virl in the tribe. 
Those who consider mental break 


to be the result of the excessive st! 


of modern civilized life may find fo 
thought in the faces of the 
in Dr. Laubscher’s real-life film d 
The patients in this far-away At 
hospital can be matched, case for ca 
St. Elizabeths Hospital at Washu 
D. C. The similarity was pointe 
by Dr. Winfred Overholser. 
MAJORIE VAN DE WA 
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